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1. On the Flower-buds of Trees passing through theWood^ as 
7ioticed by Cicero and Pliny, By Mrs, Agnes iBBETSoijr. 

To Dr, Tilloch, 

Sir, — Some late dissections of wood have enabled me to no- 
tice the cm ions manner in which the flower-buds pass^^^^^'er by 
layer thiough the wood even to the root, and have shown me that 
each !n«ark is peculiar to the soit of wood to which it belongs. 
Thus, in the Oak, the bud being sessile, or without stalk, and in 
laige numbeis together j they generally appear grouped in a 
ciicle, as at Plate I. fig. 1 ; and it is hardly possible to pass 
tliroiigh the wood, and then take fibre from fibre, without en- 
couiitciing inimmeiable buds thu» passing up from the root per- 
pendiculaily, or crossing the stem at right angles to its former 
direction. As it is in old wood torn down, not cut, the gastric 
jtiice (which always precedes the bud) is rarely seen, though its 
effects arc most visilile and remain permanently so ; for, if a set of 
buds have to cross a knot, many holes are perceived in the knot 
through which they have passed, and in which the gastric juice has 
formed them a passage ; but which do not close again as the 
wood usually does, became of the hardness of the parts around 
the knot. In the Beech, where the buds follow each other in a 
sort of lax7(s racemi, it presents a very different picture. Here 
the buds being small, they will run up between the layers of the 
wood, and are not so conspicuous as in the Oak ; though when 
the wood is torn upf not cut, whole number show with pe- 
culiar grace, as forming a sort ofstHpe of apparent flowers, which 
the figure of the bud produces, thus palssing up perpendiiplarly 
(fig. 2.). In the Yew, they are an assemblia^c whic^hows buds 
all ages, many just peeping through thit wood, OtOte ad>* 
Vol. 59. No. 285. Jan, 1822. yi^ 2 Vanced: 
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vanced towards the bark ; but all generally surrounding an old 
one (fig* 3.) : an innumerable assemblage that are hastening on to 
the bark. What should cause soine buds to proceed all the way 
up the wood perpendicularly, and others to cross at once to the 
bark, I cannot conceive, and have never been able to guess : but 
so it is. Tire Olive shows like one large peaked bud, appearing 
at sonie little distance from each other ; but I suspect that it is 
a collection, since it carries that divided appearance when it-is 
followed into the interior. It is certain the wood-lines diverge 
(fig. 4, a a) in a manner that proves that innumerable buds Jire 
hourly passing, for the yearly lines never move out of the ciicle, 
but to effect this purpose: — a most striking circumstance. 

That any person can deny a fad w evident to sight as the 
passing of the flower-bud tlnough the wood, even fioin the root 
upwards, is most stiangc. But when I add, that not one bo- 
tanist in a thousand has really examined the woods when new'ly 
uncovered by the bark, and then followed it with tlu' knife as 
far as its marks go through the ligneous part ; I advance only 
what my experience teaches, and what they will not I fancy 
deny: for many, wdien they saw the specimens I showed, were 
astonished, allowed the evidence to be complete, and the facts to 
be just as I had rc|)resented them. Thus, it is only those that 
do not see my specimens, who do not believe in the system: 
nor am I surprised, when I recollect w’itl) w’hat indifference 
we view all novel objects, though ever so beautiful, till some iw- 
draws our attention to them; that the mind raiely ac- 
companies the c\cs in the investigation, till our curiosity is ex- 
citedy and our thoughts turned into that channel; — then the 
whole breaks at once upon us, tiuth becomes conspicuonSy 
and w^e are astonished we did not remark it sooner. How few 
are there whose mind always accompanies their eyes, who can- 
not perambulate Nature’s ganlen without noticing each plant, or 
each unpractised figure, which presents itself, not before seen ! 
How few arc there whose mind will ahvays be alive to every 
novel object; who, when they discover \lymust follow it in a pro- 
gressive manner through every part of the picture, till they have 
made themselves masters of the subject, and not allow prejudice 
to stand between them and truth ! To walk with such a man 
through Nature’s garden, is indeed a treat, yet but rarely met 
with ; not a tree, not a leaf, but presents something curious to 
the eye of the oWrver, and biings its observation with it. It 
is scarcely to be believed how carelessly my work has been no- 
ticed, and how little botanists arc agreed on the subject, ex- 
Ceptf. in the wish to get rid of it, when it is certainly a new 
mMte which they have not yet examined^ but which might 
prove (if well followed up) of the greatest utility to both farm- 
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hig* and gardening, besides displaying so exact an analogy be- 
tween the animal and vegetable world. 

In the various comments made on my work, many said it was 
absolutely impossible the bud should come from the root, that 
there was no occasion to dissect wood to be convinced of that 
proposition ; in short, it was affirmed in as many words timt there 
was no occasion to examine woods ; that they possessed so per- 
fect and so intuitive a knowledge of nature independent of in- 
ijuii y, as made it unnecessary. Another gentleman assured iny 
friend that the fact was well known^ and exactly described by 
Sir J. Sinirh. To juit an end to this objection, I shall transcribe 
his own observation in his work on physiological botanv. He 
says, “ Mr. Knight in the Philosophical Tramsactions for 1805 
has shown that buds originate in the alburnum next the bark, 
as might indeed have been expected.” This seems to show that 
Sir J. Smith is of the same opinion. This opirnon is certainly 
very different from mine, as I have repeatedly shown lliat they 
protrude from the root. Willdcnow thought that they were 
formed in the bark. Du Hamel gave no decided opinion on 
the subject. How these gentlemen could sup])ose they passed 
through the bark first, when tlic round head of the hud fust a])- 
pears peeping through the wood, 1 cannot conceive. Grew 
alone has announced that he has seen the bud pass up through 
the middle of the plant in tlic interior, full six months before it 
shows itself at llic exterior of the j)lani : he must therefore have 
seen it in the root; for the new shoot, at the top of which they 
afterwards appear, could not at that time he formed. How then 
should the bud be protruded there ? 'Tis plain, therefore, it ap- 
pears, even at the exterior, first in a lower part of the plant. 

The buds passing from the root will alone explain some cu- 
rious passages to be found in Cicero and Pliny, where they de- 
scribe the situation of the tree when the buds were running up : 
and it is plain that the secret of cutting down the tree at the 
proper season^ was carefully preserved by the few who possessed 
it, with the most strict attention paid to the time; otherwise the 
price of the wood could never have been raised to the enormous 
height it was. Small tables made from the root of the trees so 

• The Flemish farmers find their weeds not onlv dnrvn for them, but 
taken off, and the gi'ouirid thoroughly weeded by hand Ithimr hi spring; and 
the weeds, instead oC being turned back into the ground, arc collected and 
boiled for the milch when green food is so scarce and difiicult to be 

had, without expense.. The farmers thus get their land weeded for nothing 
by the neighbouring poor, for the purpose of procuring the food for their 
cattle; and those very poor who have not cattle, are paid for ga^ering it 
for those that have. The farmer is thus freed from a nuisance, and the food . 
is excellent. 'This might be admirably dune in Devon and Somersetshire, 
where such nourishing weeds (according to the soil) arc constantly &und. 

marked 
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marked or spotted^ were the mania of that period^ and even the 
grave Cicero yielded to the folly, 

Pliny’s description of the lesser Maple (the ancient Bruscum) 
is well worth citing in the original; and immediately brought to 
my mind the different figures of the roots of various trees when 
cut down at the proper season ; for this does not last above a 
fortnight or three weeks at most, in any tree; but if taken within 
that time, most roots form a very beautiful picture which explains 
many passages in both authors. The trees which have this pro- 
perty are the Yew, the Citron, and the Maple, not only the Italian 
but the French one. Pliny’s description is : “ Acer, operuni ele- 
gantili et subtilitate Citro secundum, Gallicum in Transpadana 
Italia transcjuc Alpes nascens. Alterum genus, crispo macularum 
discursu, qui,chm excellentior fuit, asimilitudine caudac pavomiin 
nomcn accepit.” There are several kinds, especially the white, 
which is wonderfully beautiful. This is called the French Maple, 
growing in that part of Italy that is on the other side of the Po, 
beyond the Alps. The other has a curled appearance so curious 
(fig. 5), that from a near resemblance it was usually called the 
Peacock’s Tail. Lib. xvi. c. 16. It is very curious that I should 
have some of this curled figured wood so exactly described by Pliny, 
in many foreign woods (fig. 7) as well as the Maples, and in the 
Bird’s Eye American Maple, which of course they could not then 
know, that directly showed me what Pliny meant. He goes on to 
comment on those of Istria,and those trees growing on the moun- 
tains, and esteemed the best, and to sing forth the praises of the 
Bruscum knots. But the Molluscum w'as counted by the Romans 
as the most precious. 1 have among my Indian woods many spe- 
cimens admirably marked; 1 have also one which rises up in 
stripes, and bears the appearance of a Fir within (fig. 6). They 
are not large enough to make any thing but the ladies’ sets of 
tables in fashion a few years past, but served to stand by the 
couches of the Romans when they dined, or after dinner ; which 
gives a higher idea of their luxurious customs than any fact I have 
yet read of them. But I hope I shall never live to see that extra- 
vagance imitated in this country, which gave rise to the curious 
Roman saying common among the ^^hllemen of Rome, when 
they exclaimed that the ladies had ‘‘ turned the tables on them.” 
As when they reproached the ladies with the expense of their 
jew*els and ornaments, the ladies reminded them of the tables 
that had often cost from six to ten thousand sesterces; even the 
grave Cicero gave, I think, and imasts of giving, eight thousand 
f0r a set, and they must have beep small. 

'The Bruscum is more intrijcately crisped and "curled than 
the MpHuscum (fig* S) ; but the, planks are larger and the 
patt^rb fuller ; “ and had we,” says Cicero, trees to make 
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or saw into broader planks, they would be preferred to Citron.” 
I have some very beautiful specimens of the Ash that takes a 
perfect polish ; it had the exact resemblance of a large crab, or 
rather spider, which was not only displayed in the root, but 
showed itself in one of the branches of a smaller size. 1 had 
also one of Beech that was in regular stripes of green, brown, or 
pale yellow, constantly flowing from the iron and copper which 
must* have been nearly under the tap root, and which plainly 
proves in what an exact line the sap flows : although this is not 
the general opinion, it certainly evinces that there is no aperture 
to let the sap pass from one layer of wood to the other ; but 
that each is completely inclosed within its own cylinder. If it was 
not so, indeed, how could poison flow in one cylinder, and a per- 
fectly insipid liquid in the next, as in the Laudanum plant ? or a 
strong caustic in one layer, as in the Ranunculus, and a totally 
innocent juice in the adjoining layer ? I could name a hundred 
plants in which the same circumstances occur, 1’hc knots and 
interior parts of the timber of the trees which produce at this 
season the briisciim,” says Cicero, most resemble the female 
Cypress except, he might have added, that the buds cross the 
wood as well as run up it perpendicularly, which is not the case 
in the abovementioned tree. The briiscum is of a blackish 
w^ood with larger buds. ‘‘ I have a piece,” says Cicero, from 
which the molluscum came, which is most perfect,” so that he 
called any trees thus that were so marked. The famous Tigrine 
and Pantlierine curiosities, are tables spotted or made of the 
roots of trees while the buds w^re passing up ; but the curious 
circumst<ance of numbers hunting for some pieces, and finding 
them quite plain though taken from the same sort of tree in 
which another who knew the secret had at an earlier season suc- 
ceeded, formed a sort of marvellous discovery that caused the 
price to be kept up (1 suppose) in Rome. 1 should never 
have found out the time myself, but from so often cutting the 
buds on the outward bark, or rind, to discover the season at 
which the nucleus of the bud entered under the scales in the 
bark. When the nucleus could not be found, and nevertheless the 
scales appeared on the bark, I was sure it must be the time to 
cut down the tree: and when I cut open the root they were all 
within it ready to run up, and pass under their scales. By de- 
laying therefore one fortnight the tree being cut down, 1 soon 
found both the molluscum and bruscum of Pliny : and taking 
a fresh tree of the same kind a month after, and cutting open 
the buds, the nucleus was within them, and a very few remained 
scattered in the root and up the bark; they had therefos^ re- 
paired to the scales at the exterior. I found in the root of the 
Lime tree, which affects a very rich loam, a most beautifully ar4 
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ranged figure, with a little stretch of the imagination we migitt 
suppose a peacock, or jit least the tail ; the spots arc larger 
than in the Maple, and the curl more decided. In some Indian 
woods the small bud is almost hidden in the flourishes round it. 
TheTO/V/is, I believe, supposed to be the Pliilyr a ancients. 
They used to make bottles of it; and it is mentioned that they 
were often seen spotted, and that the spots often fell out. This 
is so exact a description of the bark and alburnum, witli which 
they were made, and of the hearts of the seeds falling out, that 
much is gained to my present studies by examining with care 
into every thing that has vegetables for its object, when cither 
Pliny, Virgil, or Cicero mention that subject. I think 1 have 
heard of the paper of the THla being as good as tliat of the 
Betula alba, and I have repeatedly tried ; but the hearts of tlie 
seeds arc so strongly impressed upon it, that I could never make 
it bear the writing on both sides, which 1 have effected with the 
Betula alba when well prepared and pressed. Yet I have found 
a passage in one of my books of observations, of a work of 
Cicero, De ordinanda republica^^ written on this species of 
paper formed from the Tilia, and now in the public library 
at Vienna. I possess a root which I suppose to be one of the 
greatest I have. It is the root of an Elm of the small leaves, 
one which never flowers in this country though common in our 
hedges : it is hollow, though with a thick exterior; in the mid- 
dle an immense bud projects six inches in circumference, and 
the root is nearly twelve inches in diameter. The bud when 
cut perpendicularly dowm, shows a quantity of the nucleus of the 
flower or bud, only not covered w'ith the scales of the bark. It 
was sent me by a gentleman not conversant in botany, but quick 
of observation, who found it in one of the lanes adjoining E\- 
mouth. Fig. 10. 


II. Observations on Naphthaline^ a peculiar Substance resem- 
bling a concrete essential Oil, which is apparently produced 
during the Decomposition of Coal Tar by Exposwe to a red 
Heat. By J. Kidd, M.D, Professor of Chemistry, Oxford. 
Communicated by W. H. Wollastojn, M.D. F.R.S.^ 

Although the existence, and many of the properties of the 
substance above mentioned, have been already noticed in tw^o of 
the Philosophical Journals of this country f, there has not yet ap- 
peared, as far as I can discover, any systematic description of 

* From tbe Transactions of the Royal Society for 1S21, Part II. 
f Thomson's Annals of Philosophy, January 1S20, page 74; and Mn 
Bmnde's Quarterly Journal, January 1820, page 287. 

the 
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the mode by which it may be obtained^ or of its relation t'o the 
substance from which it is produced ; on which account I iVavc 
been induced to offer to the Royal Society the following obs 
vatioiis respecting these points of its history. 

In the experiments which led, in the present instance, to luv 
detection of the substance in question, it was proposcfl to effect 
the decoir position of coal tar, by passing its vapour tlirongh an 
ignited iron tube ; and, in order to increase to the utmost the 
extent of the ignited surface, that portion of the lu))c which was 
con‘=-tantly kept up to a red heat, was tilled, in the first instance, 
with a series of hollow iron cylinders open at both extremities, 
and successively decreasing in diameter, so as to be included one 
within another. In other instances these cylinders were re- 
moved, and their place supplied by sand, or by pieces of well 
burnt coke, or by pieces of brick ; but it was found lliat the in- 
terstices between the cylinders, or between the particles (d'sand, 
&:c^ were so soon choked up with carbon from the dc<*oinposi- 
tion of the ta’’, as to be rendered absolutely impervious to the 
gas producr d during the decomposition ; so that it boeaine ne- 
cessary to pass the vapour of the tar simply through the tube 
itself. 

Connected with the tube in which the tar was dccomjiosed 
was a vessel, in vvliich any undecom posed vapour of the tar, or 
any products re«:ulting from its decomposition, might be con- 
densed ; and at the end of every expeiinient this condensing 
vessel was found to contain an aqueous fluid having an animo- 
niacal odour, and a dark coloured liipiid resembling tar in ap- 
pearance. 

TIii<-’ dark coloured liquid is characterized by t!ie following 
properties : 

Its colour, in the mass, Is black; but when spread in a thin 
stratum on paper or glass, it is of a clear deep reddish brown 
colour. 

It is a much thinner liquid than the coal tar from which it 
was produced ; and has a peculiar and slightly aromatic odour, 
together with the smell of ammonia ; about three-fourths of a 
given quantity of it pass through unsized paper; mid that which 
remain® on the paper resembles common tar. Sp.gr. 1050; 
the sp. gr. of the tar from which it was produced being 1 109. 

Readily and entirely soluble in ether. 

Soluble, but not entirely, in alcohol ; the solution becoming 
milky upon the addition of water, and this milky ini.stuTe passing 
unaltered through the pores of the closest filtering paper. 

Not miscible with water;, but readily communicating taMt a 
light brown colour, and a taste at first sweet, but followed by an 
aromatic pungency. The water acquires alkaline properties* and 
Vol.59. No, 285, Jan. 1822. B nolda 
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holds ammonia in solution. When poured out on a flat surface, 
k ccitches fire almost immediately on the application of flame, 
and burns for a time exactly in the same manner as a thin stra* 
turn of alcohol, the flame being blue and lambent, and without 
smoke ; but after a few seconds the flame becomes white, and 
the liquid begins to burn with much black smoke, and with a 
crackling noise. 

A pint of this dark coloured liquid was submitted to very slow 
di&tillation in a lage glass restort connected with a large glass 
receiver, from the interior of which all communication with the 
external air w^as excluded by means of a common safety valve. 
The heat was supplied from the flame of an Argand gas burner, 
and was so slight as scarcely to inconvenience the naked hand, 
when held over it immediately under the bottom of the retort. 

The same degree of heat was applied constantly during forty 
hours ; at the end of which time there had distilled into the re- 
ceiver rather more than ha*f a pint of a liquid, which consisted 
of two perfectly distinct portions, which, however, had uniformly 
passed over together from the very commencement of the distil- 
lation. 

The uppermost of these portions, in appearance, resembled 
pale olive oil, and amounted to not quite a quarter of a pint. 
The lowermost portion resembled water, but was not perfectly 
transparent, and amounted to rather more than a quarter of a 
pint; but there is ground for believing, from the results of sub- 
sequent distillations, that the proportion of the aqueous product 
is variable ; and that it is greater when the distillation is carried 
on slowly, than when it is cairied on rapidly. 

After the above-mentioned products had passed over, a con- 
crete substance as white as snow began to collect in dispersed 
crystalline flocculi, in the upper part of the body and neck of the 
retort, so as in a short time almost wholly to obstiuct the pas- 
sage; the oily fluid and the water continuing to pass over at the 
same time, but much more slowly than before. 

At the end of fi\ty hoiiis the original quantity of the dark co- 
louted liquid was reduced to about a (quarter of a pint ; and what 
remained was much thickened in consistence: the heat was 
therefore iucrea«>ed : and now there began to pass over a darker 
coloured and thicker oil, which, as it advanced further from the 
source of heat, congealed into a substance of th^ consistence of 
butter. The heat being still more increased, this oil became 
darker coloured and more dens6 ; and when at the last there 
remained in the retort' not above one-eighth of the quantity ori- 
ginally poured into it, and the heat of the gas hurher had been 
inct'eased to the utmost, there arose a heavy yellow vapour, which 
will condensed in the neck of the retort in the form of a farina 
pf a bright yellow cpjour. 
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When it appeared that the heat no longer separated any tiling 
from the black matter in the retort, which still however retained 
a degree of fluidity, the apparatus was suffered to cool ; during 
which time the tcsiduuin became Axed, and to the eye resembled 
pitch. 

The several products of the distillation above described being 
caiefully sejiarated from each other, the iiioie remarkable of them 
weie submitted to examination ; but as leisure was wanting for 
a full investigation of their characters, the Society is requested 
to accept, with some indulgence, the following description of 
such of their properties as were ascertained. 

Properties of the aqueous Product. 

Taste, saline and alkaline ; with an ammoniacal and slightly 
aromatic odour. 

Sp.gr. 1023. 

llecatnc faintly blue by the addition of a solution of prussiatc 
of potash. 

Grs. 700 of this aqueous fluid were evaporated under an ex- 
hausted leceiver inclosing a quantity of dry muriate of lime: the 
residuum of the 700 grains weighed not more than half a grain, 
and consisted partly of a brown oil and partly of a sparingly so- 
luble saline matter, which by the proper tests was found to con- 
tain sulphuric acid and muriatic acid; the former apparently in 
greater quantity than the latter. 

Properties of the oily Fluid. 

Taste, pungent, bituminous, and aromatic; with an odour 
similar to the taste, and slightly ammoniacal. 

Sp. gr. 0’020d. 

Boils at about 210^ of Fahrenheit ; remains perfectly fluid at 

32 ". 

Evaporated at a medium atmospheiic temperature, it leaves 
about one-sixth of its weight of the peculiar concrete substance, 
which will be described in the next section : by the assistance 
of heat, dissolves about one-third its own weight of that sub- 
stance. 

Readily catches Are upon the application of flame, and emits 
a very great quantity of smoke while burning. 

By agitation mixes temporarily with water at the common 
temperature ; from which however it soon separates like oil. 

Shghtly soluble in boiling water ; but in cooling is deposited 
so as to give a milky appearance to the water, which reptains 
perfectly transparent while at or near the boiling point. 

Unit^ readily with alcohol and with ether at all tempera- 
tures. 

B2 By 
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By agitation with an aqueous solution of potash, or of am- 
monia, it communicates a slight wheyishness to those fluids ; but 
soon separates from and floats on the top of them. 

Absorbs several times its volume of ammoniacal gas, without 
any sensible change. 

Absorbs also several times its volume of muriatic acid gas ; 
becoming, in consequence, opaque and thick. 

Forms a uniform white soapy curd uith a solution of acetate 
of lead, by the invervention of an aqueous solution of potash or 
of ammonia; but, if simply mixed with the metallic solution, it 
soon separates without any sensible change. 

Properties of the white concrete Sahstaiice* 

Taste, pungent and aromatic. 

It is particularly characterized by its odour, which is faintly 
aromatic, and not unlike that of the narcissus and some other 
fragrant flowers. This odour is readily diffused through the 
surrounding atmospheie to the distance of several feet, and ob- 
stinately adheres for a long time to any substance to which it has 
been communicated. 

When in its purest state, and reduced to powder, it is ex- 
ceedingly smooth and slightly unctuous to the touch; is perfectly 
white, and of a silvery lu»tre. 

Sp. gr. rather greater than that of water. 

It does not very readily evaporate at the common atmospheri- 
cal temperature : for, a comparison being made between this 
substance and camphor, in the quantity of half a grain of each 
in a very minute state of division, it was found that the camphor 
had entirely disappeared at the end of l.S hoiiis, while the sub- 
stance in question had not disappeared entirely at the end of four 
days. 

A quantity of it being exposed to heat, in a glass vessel, soon 
melted; but did not begin to boil till the temperature had reached 
410® of Fahieiiheit ; the heat being tlien withdrawn, it remained 
liquid till cooled down to 180; at which point the lowest por- 
tion was seen suddenly to congeal; the remaining portion con- 
gealed gradually ; and when the whole had become solid, its 
temperature w\'is 170®. The structure of the congealed mass 
w'as distinctly crystalline, and the crystalline laminsD were slightly 
flexible. 

It is not very leadily inflamed; Imt when inflamed it burns 
rapidly, and emits an unusually copious and dense smoke, which 
soon breaks into distinct particles that fall down in every di- 
rection. 

Does not affect the colour either of litmus or of turmeric. 

Insoluble in cold water ; and very sparingly soluble in boiling 

water. 
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water, from which it separates, in cooling, in such a manner as 
to render the water milky, which was before transparent: a por* 
tion however still remains dissolved, for the water, when filtered, 
possesses in a slight degree the taste and odour of the substance, 
and after a few hours deposits it in minute crystals. 

Readily soluble in alcohol, and still more so in ether, at any 
temperature; the solubility, in either instance, greatly increased 
by increase of temperature. 

A solution of this substance in four times its weight of boiling 
alcohol becomes, in cooling, a solid crystalline mass. It is pre* 
cipitated from its solution in alcohol by water, without acquiring 
any additional weight. 

It is soluble in olive oil, and in oil of turpentine. 

It does not combine either with an aqueous solution of potash 
or ammonia ; nor is it sensibly affected by contact with ammo- 
niacal gas. 

Soluble in acetic and in oxalic acid, to each of which it com- 
municates a clear pink colour. A saturated hot acetic solution 
becomes a solid crystalline mass in cooling. 

It blackens sulphuric acid when boiled in it ; the addition of 
water to the mixture having no other effect than to dilute the 
cjlour: neither does any precipitation take place upon saturat- 
ing the acid with ammonia. 

Sparingly soluble in hot muiiatic acid, to which it communi- 
cates a purplish pink colour. 

When boiled in nitric acid, it both decomposes the acid, and 
is itself altered in its composition ; and, in cooling, is abundantly 
deposited in short aciciilar crystals aggregated in stelliforin 
groups. These crystals pressed between folds of unsized paper, 
in order to separate the adhering acid, and then exposed to heat, 
are readily melted ; in cooling, the melted mass shows evident 
traces of acicular crystallization, and ihe crystals are of a yellow 
colour. This yellow substance is readily inflamed, burns with 
a bright flame, emits much smoke, and leaves a considerable 
residuum of carbon. 

Of all the characters of the white concrete substance described 
in this section, its ready disposition to crystallize is perhaps the 
most remarkable. 

If thrown into a red hot crucible, a dense white vapour arises 
from it ; which being received into a bell glass placed over the 
crucible, is condensed round the lower part of the glass in the 
form of a white powder ; but in the upper and cooler part of the 
glass distinctly crystalline plates arc formed, of a beautiful silvery 
lustre. 

A similar and equally beautiful crystallization may be obtained 
by boiling this substance in water, in a glass matrass having a 

long 
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long neck ; in the upper part of which crystals will be formed/ 
and deposited during the boiling. 

If exposed to a degree of heat not more than sufficient to melt 
it under a bell glass^ the vapour that rises from it crystallizesT 
before it reaches the surface of the glass^ and flies about the in* 
terior with exactly the appearance of a shower of minute parti- 
cles of snow- 

If a piece of cotton twine be coiled up like the wick of a can- 
dle^ and after having been dipped in this substance while melted 
be set on Are for a second or two^ and then blown out^ the va- 
pour will soon begin to crystallize round the wick in very distinct 
thin transparent laminae. 

This experiment affords one mark of distinction between this 
substance and benzoic acid, and also between it and camphor : 
for, under similar circumstances, benzoic acid crystallizes in aci- 
cular crystals, which are often grouped in a stelliform manner ; 
and camphor crystallizes, or is rather congealed, in globular 
particles having a stalagmitic appearance. 

The most usual crystalline form of this substance is a ihombic 
plate, of which the greater angle appeals to be from 100^ to 
105®: crystals at least of that form I have repeatedly obtained 
from its solutions in water, in alcohol, in acetic acid, in the yel- 
low oil described in the last section ; and lastly, by melting and 
very slowly cooling the substance itself. Sometimes several of 
these plates are variously grouped togetlier ; sometimes a single 
plate intersects another plate at nearly right angles, so that in 
some points of view the compound crystal appears simply cruci- 
form. The only distinct modifications I have observed of the 
common form are a rhomboidal plate, wdiich is very nearly rect- 
angular; and an hexagonal plate: the latter variety may be easily 
traced from the rhombic plate by the incomplete development of 
the smaller angles of the usual rhomb. 

The following process has been found most successful in il- 
lustrating the crvstallization of this substance : 

If 25 grains of it be dissolved by the assistance of heat in half 
a fluid ounce of alcohol, and the solution be cooled slowly in a 
glass matrass, it will begin to crystallize when nearly cool ; and 
the matrass being placed between the eye aad a tolerably strong 
light, numerous transparent rhombic crystals will be visible; some 
of them reflecting from their whole surface a green colour; others, 
a blue ; or a red ; or some other of the prismatic colours. 

Witli respect to the elementary constitution of this substance 
I am not enabled to give any satisfactory information ; but it is 
evident that it contains a very great proportion of carbon. A 
small quantity of it was passed in the state of vapour througli 
{^roanide of copper heated to redness, and the only gaseous pro- 
duct 
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-duct was carbonic acid : whether any water were fofmedfi I could 
not ascertain. 

It cannot be irrelevant to the object of this paper to state, that 
the white concrete substance which I have been describing, has 
twice been observed by me in the form of minute crystals, which 
beautifully reflected the prismatic colours, in the neck of an 
earthen retort in which animal matter had been submitted to 
destructive distillation. 

Properties of the yellow Farina. 

From the minute quantity of this substance which I was ca- 
pable of obtaining, I could only ascertain one or two of its pro- 
perties. It is soluble in alcohol, and forms a solution of a bright 
yellow colour : and it is precipitable from the solution, by the 
addition of water, in the form of a yellow powder, which remains 
permanently suspended in the mixture. 

When heated, it melts into a substance of the consistence of 
a soft tough gum of a deep reddish brown colour. 


Of the four several substances which result from the distil- 
lation of the black li([uid described in the former part of this 
paper, it is probable that the water and the yellow farina are the 
only real products, and that the others are mere cducts of that 
distillation : for, with respect to the water, its proportion is va- 
riable according to the greater or less degree of rapidity with 
which the distillation is conducted; and if it were present as 
water in the black liquid, there is reason to believe it would be 
found supernatant on its surface, after having remained still for 
some time. The essential liquid oil, and the white concrete sub- 
stance, which pass over during the distillation, are probably con- 
tained originally in that thin portion of the black liquid which 
may be Altered through unsized paper ; for the odour of this fil- 
tered portion closely resembles that of the oil ; and the oil, by 
exposure to light, frequently becomes of a dai ker and darker 
shade, so as at last to he nearly of a deep brown colour ; and 
w'ith respect to the white concrete substance, this was not only 
found crystallized in that part of the original apparatus where 
the black liquid was condensed, but has been obtained from that 
liquid by simple evaporation of it at the common temperature of 
the atmosphere. 

The yellow farina is probably produced fron the tar which is 
contained in the proportion of about one-fourth in the black 
liquid ; for it does not make its appearance till towards the end 
of the distillation ; when the more volatile substances have ceased 
to pass over, and the heat has been increased to the utfil^ost : 
and if common coal tar be exposed to a low red hcat^ it will be 

found. 
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founds that when the tar has been nearly evaporated^ this yel- 
low farina will begin to pass off. 

It remains for roe to propose a name for the white concrete 
substance which has been described in this paper: and, unless a 
more appropriate term should be suggested by others, I would 
propose to call it Naphthaline. 


III. Reply to the Apology for the Postscript on the Refrac- 
tions^* in No. 24 of The Quarterly Journal of Science. By 

James Ivory, 

To Dr. Tilloch. 

Sir, — I HAVE to request the favour of your in‘«eiting the fol- 
lowing observations in reply to an article that has appeared in 
the last Quarterly Journal of Science. I shall take no notice of 
what is merely personal ; but it would not be right to allow a 
writing so entirely calculated to mislead, to go before the public 
without making some attempt to enable it to judge of the merits 
of the case. 

Although drawn up with some art and great apparent confi- 
dence, the article, in f'act, leaves the observations I wrote on 
the new method of computing the refractions just in the same 
predicament they would be, if no such apology had been pub- 
lished. 

I found that the series, or the development of the density of 
the air in terms of the refraction, was not sufhciciuly convergent 
to he of use. Docs the author contradict this ? He does not : 
on the contrary he allows it, by flying off to a different and more 
laborious method of computation, which hcas nothing to do witli 
the construction of the table in the Nautical Almanack, the only 
point 1 proposed to examine, and the only point about which it 
is worth while to bestow a thought. 

Tile method he employs consists in considering the variable 
quantities in the several stages of their increase, and computing 
their successive values by repeated operations. It is a method 
resorted to when all others fail. Recourse is had to it here from 
the want of convergcncy of the series first contemplated, and by 
which his table is constructed, with the hope, no doubt, of re^ 
scuiiig his mode of calculation from the reproach of a total 
failure. 

The methods of calculation proposed by Dr. Young are not 
new, although he may be the oidy mathematician that has ap- 
plied them to the problem of. the refractions. They are the first 
that occurred in the progress of the integral calculus. Would it 

not 
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not therefore Iiave been better to refer to some work of undoubted 
re])utation with the public, than to have attempted to explain 
them by calculations, of which it cannot be said that any one 
result is accurate ? But in this manner Ins readers would have 
been better able to judge of his consistency and fairness of 
arguing, when they foiiucl him aihrming gravely that there is no 
want of convergency of the series, at tlie very time the default 
of convergency obliges him to employ subsidiary expedients. 

By taking the whole values of the variable quantities at two 
intervals, he seems to have considerably diminished the error 
arising from the want of convergency of the series. But, how 
many intervals must be taken in order to exhaust it completely ? 
We thus fall upon the same discussions agitated from the origin 
of the science. At any rate it appears necessary that he push 
his calculations up to the mark of truth, at least in some one 
instance, before tlie methods lie recommends can be fairly com- 
pared with those usually followed. But, however this he, it must 
not he forgotten that the method of calculating by intervals, has 
nothing to do with the construction of the table in the Nautical 
Almanack. 

The formula used in the construction of the table contains 
four terms ; and the hori/ontal refraction in the table, is imme- 
diately found by solving the proper equation. But when we take 
a case of real theory; that is, one proceeding upon a given hy- 
pothesis of density, by which means the coeiticients of the series 
are taken out of the clutches of the computer, and arc derived 
solely fiorn the nature of the case; then six terms of the series, 
not to say four, are totally inadequate for hiidiiig tlic refraction 
with the requisite exactness. What is the reason of this ? Is 
it not that, in the one ease, the coefficients are so adjusted as to 
bring out the desired result; while, in the other case, the ex- 
pectation of the computer is balked, because the modelling of 
the series is placed out of his power ? 

The coefficient of the first of the four terms is unavoidably de- 
termined by the nature of the ca^e, or by the differential equa- 
tion : the other three are empirical. Nor will much he abated 
from this, if it be allowed that some assistance has been derived 
from a small exertioji of the reasoning faculty in fixing the form 
of the coefficients, while their quantity is obtained entirely by a 
tentative method aiming at given ^e^ulls, Nothing in the apology 
is contrary to what is here advanced. It is admitted that the 
formula is partly empirical, and we are referred to Euler’s Lunar 
Theory, as a parallel case. This instance is not very much to 
the point: for although the immensity of the calculations, ^and 
the impracticability of performing them, made it necessary to 
seek from observation what could not be found bv theory, vet 
Vol. 5f). No. 285. Jan. 1822. ' this 
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this must be considered ns an imperfection and a blemish, if we 
may be allowed to use such words in speaking of a matter that 
60 highly concerned the benefit of mankind. A few years ago, 
the Academy of Sciences proposed, for tlieir prize-(juestion, the 
Construction of Lunar Tables by Theory alone, the fortunate 
competitors being M. Dainoiseau and MM. Plana and Carlini. 
But, in the case of the refractions, we are desired to hold a re- 
trograde course, and are ie(|uiied to re-compute by an empiiical 
foimula the vciy same innnheis already calculated by theory. 

The authoi of the Apology misquotes my words, and slurs OAcr 
the question of the identity of his table with that of the Fiench. 
It is not enough to say that they agiee in ail oidinaiy cases ; for 
there is no diflerence between them in the mean refractions. 
This is a fact of which any one may satisfy himself by reducing 
both tables to bar. 30, or both to bar. 29 93, the mean tempera- 
ture being the same in both cases. The slight difieienccs that 
occur will generally be found less than the discrepancies arising 
in solving over again the eijuations of the now method. 

As there is no particiilar h}pothesis of density adopted, the 
theory of the formula, if there be any, can be nothing but the 
general consideiatioii that the, density of the aii, being a function 
of the refi action, mav be developed in a sciics of the poweis of 
that quantity. It theiefoiei^ecainc necessaiy to piove not only 
that the seiios conveiged in e\ery possible hypothesis of dendty, 
but that it converged so fast as to permit the rejecting of all tiie 
terms after the four fuse. Now this is not only not done, but 
it is not true. 

But, it may bo asked, how then c^oes it happen that the for- 
mula represents t!ie Ficneh mean refractions so exactly ? Now 
even this question may, 1 think, be answeied in a satisfaetoiy 
manner. By adojitmg the hypothesis of a density dcci easing 
uniformly, we obtain an exact solution of the problem of refrac- 
tions in the form of an expiation containing ib^ two fiist poweis 
of the quantity sought. The rules of Biadlgjy, Mayer, &c. aic 
all equivalent to the solution of a quadratic equation^. In their 
original form these lules can be applied only to compute the re- 
fractions at altitudes greater titan 12 , or 14®; nearer the hori- 
zon they diverge from the tiuth. But if uc relax from the 
strictly theoretical (juantuies, and determine the coefficients so 
as to represent the refractions at the horizon and at 45® from 
the zenith, we obtain empirical formulge that apply with consi- 
derable exactness even at low altitudes. Now if to the two terms 
of such a foimula, two inoie be added, so as to ba^e three terms 
with indeterminate coefiicietus, a great latitude of calculation 

♦ Kraoqn R«ff. Ast., p. 164. 

will 
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ivill be acquired ; and we may so determine the arbitrary quan- 
tities ns greatly to diminish^ and even almost to annihilate^ the 
(iilfere)iccs between the formula and observation, or between the 
formula and a given table of refractions. And this, 1 conceive, 
is a just and sudicient account of the coincidence between the 
tables of mean refraction in the Nautical Almanack and the 
Cofniaissance des Terns. 

Suppose Dr. Young’s formula with literal coefficients w^as given 
to each of two computers, one in London and one in Paris; and 
they were directed to determine the minieiical values so as to 
repiesent the French table; it is by no means clear that both 
would hit upon the same numbers for the coefficients. It will 
not appear improbable to any one who has attended to the va- 
riety of numerical formulae for calculating the lefractious that 
the lesult of such an experiment might be, two different for- 
inulaj e(|iially representing the prescribed table. 

It will not, I hope, be inferred from any Miing that has been 
said, that an empiiicul table of refractions is supposed to be of 
little value. It can indeed have no value at all unless it have a 
pio|)er foundation of its own, which can only be the case when 
it is constiucted troni an extensive series of obscivations made 
in every diversity of circuinstancos. A t.ible, however con- 
structed, that is a mere copy of auqther, can have no authority 
which tlie oiiginal docs not possess. 

Upon the method of allowing for the variations of the baro- 
meter and thermometer, I made no observations. It would be 
very diflicuU to prove in a strict manner either its correctness or 
inconectiiess. Besides, it is iiidepcudtMU of |he new method for 
the mean refractions, wliieh alone 1 undertook to examine. This 
independence of the tvvo methods arises from the empiricism of 
the formula. For had llie forhiula been tiieoreticul, the coeffi- 
cients, instead of being numbers, would have contained the 
(jiiantities with the state of the atinospheic ; and one 

expression Wofita^ave served, as ought to be the case, both for 
tlie mean refracti^s, and the mutations they undergo by the 
barometrical and tbcfnioinctricul changes. The safest way to 
deal with this part of the table, is to coinpaic it witlj some ocher 
table of at least equal authority. That of Dr. Brinkley will 
answer best, because the two tables agiee in having the same 
mean horizontal refraction. Thus, for bar. 30 and ther. SO®, the 
hori4$u}tal refraction is, 

Dr. Brinkley 33' .50" 

N.A- 33 51. 

Now^ suppose a change of temperature of 18®, and comptite 

* Dc Lambre's Astronomy, vol. i. chap. 13. 
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the refractions for the zenith-distances 90® and 89'*, bar. 30 and 
ther. 32* : 

Z.D. 90® Z.D.89® 

Dr. Brinklev . . 36' 5 1" 26' 2" 

N.A. .. 36 17 25 50 


DiflF. .... 34 12 

And such differences must always occur, unless some general 
principles be adopted, or some general mode of solution can be 
found out. 

Allow me, sir, before I conclude, to say a word about the 
** Concessions in your Mag. for last November. It is not easy 
to state distinctly what is conceded and what is withheld. The 
balance seems to be poised with a very even hand, between the 
concessions to be made, and the tone of authority to be kept up. 
If I might presume to give an opinion, 1 would say that the only 
error I am now charged with, relates to my number *00419 which 
he makes *00416 ; amounting to of an inch, if w'c speak 

absolutely ; or, relatively as my antagonist takes it, to of 
the existing quantity. Theic is some refinement in this way of 
reckoning ; for the less the quantity, the greater the error. I am 
sure there is nobody who has attended to the controversy, but 
will allow that the chance of an error in his nnmber is greatly 
in my favour ; but the whole difference is so very little, and he 
has already descanted upon it so amply, that it w'ouid be a pity 
to add another word upon the subject. Besides, we shall soon 
have a table of surpassing accuracy; when he has spent his money 
in hiring a host of computers to complete his lucubrations. 

I have some consolation, sir, in thinking that the discussions, 
in your work, on the subject of the refractions, will be found not 
altogether unimportant or uninteresting to the astronomer. 1 
allude to the general view of the problem in your Magazine for 
May last, and to the formulae for the mean refractions in the 
same, and the following, number ; to the observations made on 
the hypothesis of Cassini ; and particularly to the remarks on 
Mayer’s formula in the Magazine for November. Since writing 
that article I have looked into the F'undamevta Aslnmom%(£ of 
Professor Bessel, who is the only author I have met with that 
docs justice to the astronomer of Gottingen. In speaking of the 
correction for the thermometer, he thus expresses himself, p.26, 
Ceterum in hoc quoque capitc non mqualcs solum, veruin 
etiam posteriores astronoinos antecessit Tobias Mayer, in rc- 
fractionis formula rectius adhibens thermometri corrcctionem ; 
utrum observationcs an theoria cum hue perdnxerint latet : sed 
confitendum est, correctionem illam postea inutilem atque falsam 
judicatam cjusque auctorem vituperatum ewe quod earn calculi* 

iiiscrucrit. 
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inseruerit. Etsi subtilis theoretica therniometri correctionis 
determinatio non prorsus congruit cum Mayeri hujus rei trac- 
tandse ratione : tamen, si earn recipissent astronomi, maximam 
partem evitassent errorum, qiios gignet refractio, aeris densitati 
in observatoris looo aut rcfrangendi facultati tota proportionalis 
posita.” 

It now remains that I thank you, sir, for your attention to my 
communications, and that I express my regret you were troubled 
with the short letter in your last Number : but 1 was not then 
aware that a public man, upon a public question, would descend 
to personal abuse, even if he found himself without good argu- 
ments to urge in his defence. 

I am, sir, &c. 

Jan. 7, 1822. JamES IvoRY. 


IV. On Short-hand Writing, By Henry Upington, Esq, 

To Dr, Tilloch, 

Blairs Hill, Cork, Nov. 5, 1821. 

Dear Sir, — vJi ve me leave to occupy your attention for a 
short time, upon a subject which, although in itself not a branch 
of philosophy or literature, must, if successfully cultivated, be 
acknowledged as a valuable acquisition by every one who is de- 
sirous of occasionally tciking down the heads of a discourse, of 
who devotes a considerable portion of his life either to the tran- 
scribing of the works of others, or to original composition. 

You will very easily perceive, sir, by this prefatory observation, 
that I should willingly realize, as far as in my power, the sug- 
gestion of Mr. Locke, by putting every gentleman in possession 
of the most expeditious method of short > writing compatible with 
perspicuity and ordinary muscular execution. This is most cer- 
tainly my intention ; and if I should be so fortunate as to enable 
the literary part of my countrymen to save, in the course of every 
day, even one or two hours which must otherwise be devoted to 
manual drudgery, I shall feel myself most amply recompensed. 

The prominent objection of the most intelligent persons with 
whom I have conversed, to the cultivation of short-hand as 
generally practised, is in my opinion extremely rational. They 
insist that even years are necessary to execute with sufficient case 
the various crabbed angles, and consequent difficult combina- 
tions dependent upon the four different positions, left, right, 
perpendicular and horizontal, as thus / \ I — : and that until 
an absolutely automatical command of these be obtained,^ even 
the intellectual Note-taker or Reporter who uses short-hand is 

very 
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very little superior to a mere operating inoclianic, for ever at- 
tending to his fingers, but incapnl)Ie of exercising his head, 
whether for the necessary rejection of tautology or the judicious 
condensation of the subject. 

In confinnation of the justness of this objection I may add, if 
necessary, iny own experience. Tlicse five-and- twenty years I 
have been in the habit of using short-hand for my private pur- 
poses : and, although I liad very early the good fortune to ob- 
tain for myself what practical short-hand writers would call a 
s/ifierior mctliod, as embracing the principal conveniences and 
rejecting the principal inconveniences of the methods of Dr. 
Byron, Mr. Gurney, Mr, Taylor, and Dr. Mavor, while at the 
same time it was somewhat swifter than all ; yet so oj)posite are 
the muscular motions, even on this plan, to those to wliich I am 
every day accustomed in common writing, that after a lap«*e of 
two or three weeks without Ubing shoit-hand, I am compelled to 
rcpractisc it for half an hour at least, in order to attain my }>re- 
vious facility. As to the taking down a piihlic discourse, verha^ 
tim^ I know not what extraordinary application may have ac- 
complished; but in candour I must acknowledge my incapacity. 
Although a tolerably quick writer, I have never at any time been 
able to take down in a desirably copious manuer, even the sub- 
stance of a sermon : certain diilicult combinations never failed 
to obtrude themselves— my attention was distracted — and I lost 
the speaker. 

After Iiaving thus stated one formidalilc argument against the 
study of short-writing by the gentleman who docs not mean to 
use it as a profession — to which argument may he added, the un- 
deniable difficulty of reading it; you will naturallv be desirous 
to learn, what method I can propose that siiall operate, in any 
mateiial degree, towards the removal of such rational objections. 
My intended answer is the result of experience, not of theory ; 
and therefore I shall not hesitate to make it. It is briefly this: 

First, That the simplest and most easily executed scheme 
of consonants be contrived — in which scheme, all chaiacters de- 
scending in straight lines towardsS the ri^hf shall be rejected, un- 
less in the middle or ending of a w^ord uhen precededy and at all 
times, even in the beginning of a word, unless falLnued by an 
ascending stroke, as thus /\/ or thus y/; and by which scheme 
no definite angle, nor even perpendicular line unless when alone, 
shall ever be required; wliilc, for perspicuity, all the couiinon 
stops may without confusion be introduced. 

Secondly, That with regard to vowels — the Masorktic me- 
thod of writing the Hebrew language be almost exactly adopted : 
by which I mean — that every word shall be expressed by its con- 
sonants 
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sonants alone — the simplest vowel characters devisable being 
subsequently applied, whether in the beginning, the middle or 
the end of words, as the writer shall consider them expedient. 

Thirdly, As to the reading of an extensive manuscript in which 
these or any other short-hand characters are solely used, with 
satisfactory readiness, at a glance, when the subject itself is al- 
together or very nearly forgotten by the writer : although some 
of our stenographic bookmakers may insist on the facility of so 
doing, after a few months Or even weeks of application ; yet I 
cannot by any means hold out so fallacious an expectation. On 
the contrary, years are indispensable : nor is it likely that any 
one gentleman in a thousand (I speak not of the professional 
stenographist) shall ever attain this ultimate object by any other 
process than that which I have seen successfully adopted;— the 
iutermixiiig, with his common writing, the pronouns, auxiliary 
verbs, conjunctions and other minor parts of sj)cech expressed 
in bhoi t-iiand ; and proceeding from thence, step by step, slowly 
yet systematically, to encroach upon his long-hand. 

Lastly, With respect to the possibility of ever following a 
speaker, verbatim^ by the apparently slow method I have sug- 
gested — the secjuel shall determine. In the mean lime let the 
literary gefltlcnmn reflect, that even if no other object be attain- 
able than that of expressing all our ordinary words in short- 
hand, with about four times his usual expedition, by which means 
more than one third of his whole time shall, in a few weeks, be 
saved ; — let him, I say, reflect, that these few weeks devoted to 
sucli an attainment will have been very judiciously employed. 

Were I in the least disposed, tediously to engross the pages of 
your Journal, and consequently to exhaust the patience of its 
readers, I should enter into a long detail of the history of short- 
writing taken from the voluminous works of our very learned 
Eiiglisli authors upon this ar/, to which, not satisfied with the 
generally understood name of Short handy they have assigned the 
very lofty appellations of brachygraphy, cryptography, steno- 
graphy, tachygraphy, zeitography, semigraphy, or the world’s 
rarity,” wdth a numerous train of etceteras all dignifled by the 
title of systems I should literally carry my reader to China; 
from thence to Egypt, and from Egypt to Greece and Rome — 
where 1 should leave him no wiser than I found him, unless it 
be deemed worthy of our notice that, in addition to the methods 
of abbreviation practised by the Homans, and of which even 
Ainsworth’s Dictionary has given us most copious specimens, 
there were also used by some of their nolariiy certain arbitrary 
characters called notce in opposition to liteicSy by which not only 
certain terminations but several thousand Latin words w’ere ex- 
peditiously expressed. 

From 
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From Rome I should travel to England, and 'there introduce 
my reader to the unparalleled Timothy Bright, who lived in the 
reign of Elizabeth, and who, as we are informed, was the first 
inventor of a stenographic Alphabet, which he dedicated to that 
Queen. I should even rally my countrymen upon their various 
whimsies styled improvements of the art ; such as the writing 
of whole sentences without taking off the pen — or the crea- 
tion of three or even five real or imaginary lines called places,’^ 
which, like our musical stave, shall metamorphose one letter 
into another at pleasure, or even dispense altogether with cer- 
tain commendng letteis, through the agency of the name of that 
place upon which the second letter shall be made. Neither 
should 1 hesitate to set forth the pedantic introduction, called 
Invention,** of a whole host of Latin prepositions, such as 
omni^ postj and preier — ill suited to the genius of our language, 
and calculated neither for perspicuity, nor, on the great average 
of syllables, even for brevity itself. I shotild perhaps also state 
the various important controversies of our very learned crypto- 
graphists — whether, in the writing of any individual word, the 
hand should or should not be ever lifted at all ; but as I cannot 
ensure to myself a patient reading, by the unlearned world, of 
such enlightened topics, I shall pass on in my ovAi way with 
the subject, and lay before you what many will consider a very 
usefu though perhaps not a very amusing Table of ail the short- 
hand characters deserving the name of alphabetical^ 

Tablk of alphabetical Short-hand Characfers, arranged 
in the order of Simplicity, i. e. commencing with the most 
simple and regularly proceeding to the most complex, 

1st. Right lines •• .. //\ | — =5 

2d. Curves [any thing ap-*^ r \ '^ 

preaching semicircles] j ^ ^ ^ 

3d. Right lines beginning 1 ^ 

with a curve or hook S w. If 

4th. Right lines begin- e 

iiingwitha loop 

5th. Curves (nearly semi- 
circles)beginning 
with a loop • • 

Reject, as explained below • • 3 

Remain .. •• 18 



Note, 



25 


On Short^hand Willing. 

Note. As it may appear rather strange to those who are un- 
acquainted with short-hand, why the two first characters of the 
first series are apparently similar; it may not he impertinent to 
observe, that almost all our stenographists have, by a very sim- 
ple contrivance, rendered them virtually distinct — the one be- 
ing an ascending stroke and connected with the following letter 
thus , the other descending and connected thus ^ . 

Note also, that the first four characters of the third scries, as 
well as the third and fourth cluiraetors of the fourth scries, are 
ineligible for general purposes. If we add to this the necessity 
for junction, or at least the extreme convenience of appropriat- 
ing two hooked characters (that is, our choice of either) to an 
individual letter; and the similar necessity of appropriating two 
characters, in like manner, as indicated by the ic’^poctive 
braces set over those eliaracters in the table — vve shall find the 
ninnl)er of our truly alphabetical letters reduced to cighUen. 

Now with regard to the utility of this table, is it not obviously 
a material guidance for the construction of an alphabet ? — and 
who, without a thorough knowledge of all the existing characters, 
together with a knowledge of the ease or difficulty of their for- 
mation, their comparative swiftness, their eligibility for junction, 
their distinctness when swiftly written, or their tendency to pro- 
mote or injure lineality, shall pretend to lay down a rational 
scheme of short -hand ? But even this knowledge is insufficient. 
The ratio of occurrence of all the consonants of the language for 
which a sliort-haiid alphabet is intended, must be tolerably 
well ascertained; the incipient ones, or those which first present 
themselves in every word, as the n in on, no, never, being distin- 
guished from the subsequently occurring consonants in every 
word [I shall call them suhsequents], as the v and r in tlie last- 
mentioned dissyllabic never, or the grd in the word regard. 
Here I must reqticst of the intelligent reader already conversant 
in the princiffles of short- hand, that he will not censure my pro- 
lixity. This paper is intended inerely for the information of 
those gciitlemeiiirwho may wish to obtain a uiaHcry of ihis art — 
but whose valuable time may otherwise he sacrificed to the ig- 
norance or cunning of an empiric. Nor is this observation un- 
called for: more than one gentleman of my acquaintance has 
reason to regret his unprofitable labour. 

The difficulty, or rather the trouble, of forming such a ratio . 
of occurrence as that of which I have just spoken, is indeed so 
great, that were it not for the indefatigable exertions of a literary 
friend, I should in all probability have never obtainod«o valiuibie 
a doc ument. Several weeks were devoted by him to tlie scrutmy. 
Parliamentary and forensic speeches, sermon‘s, philosophical 
Vol. 59. No. 285. Jan. 1822. D lectures, 
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lectures, polite literary correspondence — all were separately ex- 
plored ; and an average was taken of the whole. 

This very useful table, formed from upwards of one hundred 
thousand letters, was constituted thus ; the highest number, N, 
being reduced to 1000 as the standard. 

Table of (he relative occurrence of the variovs Consonants [ quies- 
cent ones not reckoned“\ of Eiiglish classical Composition — 
whether incipient consonants or suhsequents: commencing or 
incipient y (together ivith the double letters cli, sh, th, wh, 
wherever found) being considered among the number of those 
consonants; and also the treble letter thr, whether a voivel 
be interposed or not between the h and r. Str was too un- 
important to introduce. 



r 





Alone ; or Subse- 

incipient. nuent. 

Totals. 

B 

■ • • • 

154 

.... 58 

.... 212 

hard C 

• • • « 

• • 

• • • # • • 

. • • • • • expressed by K. 

soft C 

• • • • 

• • 

• • • • • • 

<s 

•••• •• •• •• 

D 

• • • • 

103 

.... 359 

.... 462 

F 

• • • • 

198 

• • • • 

.... 283 

G 

• • • • 

33 

.... 114 

.... 147 

H 

• • • • 

77 

• • • ■ . • 

• . • • 77. Subsequent H, un- 
connected with C, 
S, T or W, if consi.. 

J 

• • • • 

5 

.... 5 

• • • • 10 dered an aspirate. 

K 

• • • • 

119 

.... 113 

.... 232 

L 

• • ■ • 

77 

.... 278 


M 

• • • • 

130 

.... 139 

.... 269 

N 

• • • • 

361 

• • • • (i39 

....1000 

P 

• • • • 

136 

.... 109 

....245 

Q 

• • • • 

3 

.... 9 

.... 12 

R 

• • • • 

105 

.... 574 

.. . . 679 

S 

• • • ■ 

255 

.... 507 

.... 762 

T 

• • • • 

236 

.... 581 

.... 817 

V 

• ■ • • 

73 

.... 81 

.... 154 

W 

• • • • 

122 

.... 7 

.... 129 

X 

• • • • 

14 

.... 13 

.... 27 

Y 

• ji • • 

52 

• • • • • • 

.... 52 Almost all occasion- 
ed by the 2d person, 
you, ye, your. Inde- 
pendently of these, it 
occurred but thrice. 

Z 

• • • • 

0 

.... 2 

. . . . 2. This letter Z does 


not occur once on 
the present schIc, 
as an incipient. 

Ch 




Arrangement in Ike order of frequency. 

N, T, S, R, D, L, Th, F, M^P, K, B, V, G, W, H, \Vh, Y, TJ 
Ch, Sh, X, Q, J, Z. 

Note. The average number of words attachable to the fore- 
going table ; or, in other terms, the average number of words 
expressed by 6413 short-hand consonants, is 2743, which is 
almost fractionally equal to 24 *^ such consonants for every indi- 
vidual word. ArhitrarieSy it is true, may provide for some of 
these ; but comparatively for so few that this table must serve, 
with sufficient accuracy, as the basis of any intended calculation. 

Suppose that, for example’s sake, I were to start a question, 
Let the descending oblique right line / be excluded as an inde^ 
pendent letter ; and the writer be privileged to exchange, when 
desirable, the perpendicular line | for the foregoing oblique 
one . • • .thus obviating many difficult angles: What loss, then, 
shall be sustained by adopting, for the letter L, the looped cha- 
racter ^ in place of the relinquished line taking it for 
granted that looped characters, except in the beginning of words, 
are nearly equal to simples +; — but that in the beginning of words, 
or when alone, a loss equal to right line is sustained by every 
looped character ? 

In my opinion, this question may be solved by the judicious 
application of our table, thus : 

Let the aggregate of our consonants, 6418, be rated on the 
average, as equal to Ij right line each [near enough for our 


• This average does not hold good with vulgar composition, which almost 
constantly takes but two short-hund characters, or thereabout, to every 
word. 

t When the license of turning the loop in the requisite direction is given 
to the writer— as thus 3^ i** place of * 

D2 


purpose] : 
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purpose]: there shall result from this a" 
Dumber equal to • • • . • » 

To which add the lines formed in air^ by"' 
lifting the hand between each word 
Add also the supposed number of vowels 
(including A and I when necessary) which 
cannot, without too much risk of illegibi- 
lity, be dispensed with 

And add likewise ; loss by lifting the! 
hand in air to form those vowels , . j 


9(327 right lines. 
2742 


= 350 


350 


Total = 130(39 right lines, 

or, in round numbersS, 13,000. 

Now, if in writing a number =13,000 right lines, the let- 
ter L, as an incipient^ shall occur but 77 times, producing a loss 
= 115 right lines ; the aggregated loss is evidently but the 1 13th 
part of tlie whole, or very nearly equal to half a minute in an 
hour. 

Pursuing the same mode of calculation, incipient K, too, if 
expressed by in place of \, will yield a loss of almost ex- 
actly one minute in an hour ; — and this sacrifice, as well as that 
arising from the looped L (supposing even the aggregate loss in- 
creased i)y one-halfj in consequence of the disadvantage of these 
characters when inlcrmediate or final), I shall make to a cer- 
tain extent^ in the formation of my alphabet. 

[To be continued.] 


* 'rhe plan of pre}mHlres which 1 mean, by and by, to suggest, will 
almost wholly remove the ///c/p/t'rtrdi>ttd vantage. 


V. Ephemeris of the newhj -discovered Planets for their several 
Oppositions in 1822 : calculated by S. Groombuidgk, Esq, 
F.R.S.^ and presented by him to the Astronomical Society 
of London. 

Pallas and Ckrks being near the aphelion, it is doubtful 
whether they will be visible at the opposition ; particularly the 
former, by reason of the great exceutricity of its orbit. It was 
therefore unnecessary to (Compute their places to the stationary 
points. The orbit of Vesta having been found from later obser- 
vations less than heretofore computed, the mean longitude in 
the tables of Mr. P. Daussy (published in the Connaissance des 
Terns 1820) has become nearly 20 minutes in arrear. 
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vp:sta. 


1822. 

Al 

Doc. S. 

1822. 

Al 

Doc. S. 

April 19 

•> / // 
18. 0.53 

o / 

17. 9 

Juno 21 

h / // 
17.31.57 

o / 

iy.24 


2.H 

H 

24 

28.57 

36 

^25 

3.17 

11 

27 

26. 4 

481, 

‘2S 

4. 2 

12i 

30 

23.20 

20. OJ 

M ay 1 

4.2$) 

Hi 

July 3 

20.47 

13 

4 

4.38 

17 

6 

18.27 

25^ 

7 

4.2!)' 

20 

9 

16.21 

38 

10 

4. 2 

21 

12 

14.30 

.'■>()’ 

13 

3.15 

28^ 

15 

12.56 

21. 3 

JG 

2.11 

34 

18 

11.40 

16 

19 

0.47 

39^- 

21 

10.43 

28J 

‘22 

17.59. 7 

46 

24 

10. 4 

41 

25 

57.10 

53f 

27 

9.43 

53,^ 

28 

00 

18. IJ 

30 

9.41 

22. 6 

31 

52.33 

10 

Aug. 2 

9.59 


Jnno 3 

49.5G 

19i 

5 

10.35 

31 

G 

47. y 

29 

8 

11.29 

43J 

9 

44.12 

39.1 

11 

12.39 

55^ 

12 

41.11 

50 

14 

U. 6 

23. 7i 

15 

38. 7 

19. 1 

17 

15.51 


IS 

35. 0 

12J 

.20 

17.51 

31 


April 30. Ill perihelio. 

May 4. Retrograde in long. 

June 16. Opposition. 

July 28. Direct in long. 

August 13. In descending node. 
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PALLAS. CERES. 

Al 1 Dec. N. 1 1 1822. | Al 

Dec. S. 


I' / // O • 

^ / // 

0 i 

July 13 

20.43.52 16.49' 

Aug. 1 22.42.45 

23.21 

16 

41.40 41 

4 40.53 

42i 

19 

39.26 29^ 

7 38.52 

24. 4 

22 

37.11 15 

10 36.45 

25 

25 

34.56 15.584 

13 34.31 

454 

28 

32.40 40i 

16 32.12 

25. 5 

31 

30.20 20 

19 29.43 

23-1 

Aug. 3 

27..58 14.58 

22 27. 6 

42 

6 

25.33 .33^ 

25 24.30 

59^ 

9 

23.10 74 

28 21.57 

26.16 

12 

20. .55 13.40 

31 19.24 

31 

15 i 

18.47 10 

Sept. 3 16.52 

43 

18 

1 

16.46 12.39 

6 14.22 

52 

21 

14.51 6 

9 11.56 

58} 

24 

13. 2 11.32 

12 9.40 

27. 5 

27 

11.22 10..57J 

15 7.32 

11 

30 

9.50 23 

18 5.32 

16 

Sept. 2 

8.27 9.48 

21 3.41 

20 

June IS 

In aphclio. 

July 25. In a 

phelio. 

August 4. 0))posicioi]. 

August 22. Opposition. 


JUNO. 


for their several Oppositions in 1822. 

JUNO. 

^ D«c N.| 1823. I Al |Dec.N. 


Nov. 13 8 . l'.48 l56 Jan. 12 7 . 44 . 54 ' 

^'32 35 15 42. 5 

14^ 18 39.29 

22 6. 6 1.55J 21 35.53 

25 6.59 38 24 34.22 

! 28 7.35 21i 27 32. 0 

7 30 29.48 

4 7.50 0.54 Feb. 2 27.49 

7 7.32 42^ 5 26. 2 

to 6.56 34 8 24.27 

** 6. 1 27 11 23. 9 

W 4.51 22^ . 14 22. 8 

to 3.24 21 17 21.22 

net - ^ ^ 

20 20.52 

23 20.40 


I 1823. 
Jan. 3 


IVfarch 1 


10 23.36 1 


1822. ^ly 30* In perihelio. 

iS9q Ilctrograde ill long. 

1823. January 1/. Opposition. 
February 27. Direct in long. 
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VI. On the lolling Springs oj Iceland. By Mr. John Murray.’^ 

In reiding the description of the boiling springs or geysers of 
Iceland, as given to us by Stanley, Hooker, Mackenzie, and by 
Heiulerson, I found it difficult to account for the intermission 
of the jets, supposing the subterranean fire to continue unif orm 
in temperature. 

I caused an apparatus to be con- 
structed, which tended to explain the 
phaenomena of the intermission of the 
jet and recession from the basin into 
the central pipe. A section of that 
simple ap))aratus is on the margin, 
and its phdenomena clearly and satis- 
factorily prove that the circuinstancfts 
adverted to, are ascribable to the 
cooling of the water from the united 
influences of radiation and evapo-^ 
ration. Radiation, from ^the sur- 
face of the water in the basin into 
which it rises ; and Evaporation, from 
that dispersed into the atmosphere 
in the play of the geyser. 

The apparatus consists of a cylindrical tin case surmounted 
by a concave basin, into which tn|^ water rises through a central 
pipe (representative of the siliceous stalactitic pipe obtaining in 
the geysers, the consequence of deposition of siliceous matter 
from the water containing silica and soda in solution), and which 
descends nearly to the bottom of the cylinder. 

The apparatus being supplied with water, and a spirit lamp 
introduced, the water will, in a short time, be perceived slowly 
ascending into the basin. The steam finally bursts through the 
water and forms an irregular jet; and so soon as the water is 
cooled by the causes adverted to, it retires from the basin into 
the pipe, and the same phacnomena are reiterated at intervals. 
The experiment is a very beautiful one, and always gratifying. 

Dr. Henderson has stated a curious fact with respect to these 
wondrous pheenomena; and though it has been rudely , ques- 
tioned, it is one, surely, that may be conceived a necessary re- 
sult. *1 advert to the circumstance of the play of the geysers 
leing more promptly determined by casting stones into the 
pipe. This is easily explained by supposing, the pipe at its 
lower extremity curved (a phaenomenori wliich I myself have 



♦ This paper was transniittcd to the Werueiian Society of Edinburgh. 

witnessed 
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witnessed in some of the caverns of Derbyshire, where the ends 
of the stalactites depending from the roof are hooktdy or curved 
upwards). Now on this supposition, if a steme or stones were 
thrown in, either wholly or partially to blockade that orifice, the 
steam would be thereby confined, and sooner he raised to fl 
niaxiinum, because the water is then pn^vented from its sUr 
and gradual ascent into the basin, and thus diminishing the 
amount of the elasticity of the steam ; whereas, in common cir- 
cumstances the steam sallies forth at intervals through the water, 
before it obtains the force necessary td* the propulsion of the jet 
into the atmosphere. 


VII. On a new Compound <f Chloi ine and Carbon, By Rf- 
ruAKD Philijps, KR.S, 1 ], KL.»S. MXJ.S.y &Tc., and 
Michael Faraday, Chemiral Jb.sis(unl in the Royal Instil 
iutuvn, Commuiikaied lu Sir Humphry Davy, Bart, 
P.R.S* 

M • JuLiN, of Abo, in Finland, is ptopriotor of a manufactory, 
ill which nitric acid is prepared by distiHing calcined sulphate of 
iron with crude nitre in iron retorts, and collecting the products 
in receivers connected by glass tubes, in the manner of Woulfe^s 
apparatus. In this process he observed, that when a peculiar 
kind of calcined vitriol, obtai|^d frenn the water^s of the mine 
of Falilun, and containing a small portion of pyrites, knowm in 
Sweden by the name of calcined atjuafurtis vitriol No, 3, was 
used, the first tube tvas lined with snlphnr, and the second with 
fine white feathery crystals. These we»c in very small quantity, 
amounting only to a few grains from each distillation ; hut 
M. Jnliii, by degrees, collected a poition of it, and, having 
brought it to this country, inserted a sliort account of its pro- 
perties in The Annals of Pliilospphy, vol. i, p. 21 (5, to which n 
lew ol)servalions were added by ourselves. 

The following are the properties of this substance, as described 
by M. Jiilin. It is white ; consists of small soft adhesive fibres; 
sinks slowly in water; is insoluble in it whether hot or cold; is 
tasteless ; has a peculiar smell, somewhat reseiiibliiig sperma- 
ceti ; is not acted on by sulphuric, muriatic, or nitric acid, exv 
ce|)t that the latter by boiling on it gives traces of sulphuric acid.; 
boiled with caustic potash, has a small portion of sulphur dis- 
solved from it; dissolves in hot oil of turpentine, but most of it. 
cr)’stallizcs in nefdles from the solution on cooling ; dissolves tn 

* From the Traasaetioas of the Royal Society for IS21, Part II. 

Vol. 59. No. 285. Jan, 1822, E boiling 
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boiling alcohol of *816, but by far the greater part crystallizes on 
cooling ; burns in the flame of a lamp with a greenish blue flame, 

S a slight smell of chlorine gas ; when heated, melting, 
j, and subliming at a temperature between 350® and 400®, 
and subliming slowly without melting at a heat of about 250<», 
|brming long needles. Potassium burned with a vivid flame in its 
vapour in an open tube, and carbon was deposited ; a solution 
made of the residuum, and saturated with nitric acid, gave a co- 
pious precipitate with nitrate of silver. M. Julin then remarks, 
that the small quantity he possessed, with want of leisure, pre- 
vented him from making any further experiments on it ; and 
concludes, by comparing it with the chlorides of carbon that have 
lately been formed. 

The small quantity of the substance which, by the kindness of 
M. Julin, we had at our di<iposai at that time, was insufficient 
to enable us satisfactorily to ascertain its nature. We found it 
mixed with free sulphur, and sulphate and muriate of ammonia. 
When purified, our first object, in consequence of M. Julin’s 
suggestion, was to compare it with the per-chloride of carbon, 
but it was found entirely distinct from it in its properties. 

Since M. Julin’s return from the continent, he has very kindly 
placed some further portions of this substance at our disposal. 
We have therefore been enabled to continue our experiments, 
and have come to the very unexpected conclusion of its being 
another chloride of carbon, in addition to the two, an account 
of which has been published in me Transactions of th^ Royal 
Society for this year. 

The substance, after being boiled in solution of potash, washed 
in water, dried and sublimed, formed beautiful acicular crystals, 
which appeared to Mr. W. Phillips to be four^sided prisms. They 
contained no sulphur, and, when dissolved in alcohol or ether, 
gave no traces of chlorine or muriates, by nitrate of silver. They 
burned in the air with a strong bright flame at a heat below red- 
ness, and agreed with the description given by M. Julin of the 
properties of the substance. 

When heated moderately, it sublimed unaltered ; hut on pass- 
ing a portion over rock crystal, heated to bright redness, in a 
green glass tui)e, it was decomposed, charcoal was deposited, and 
the gas, passed into solution of nitrate of silver, precipitated it, 
and proved to be chlorine. 

A portion was repeatedly sublimed in a small retort filled with 
chlorine, which was made red hot in several places; it however 
underwent no change : but on cooling crystallized as at first. It 
was also exposed in the same gas to sun light for many d 2 iys, 
but no change took place. 


When 
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When raised in vapour over hot mercury, and detonated with 
excess of oxygen, a quantity of carbonic acid gas and chloride of 
mercury were produced. There was no change in the volume 
of gas used; and lime water being passed into it absorbed the 
carbonic gas, became turbid, and left a residuum of pure oxy- 
gen. Acetic acid being then added, to dissolve the carbonate 
of lime, the solution was tested for chlorine, which was readily 
found in it. When detonated with oxygen, the substance being 
in excess, there was expansion of volume, carbonic oxide, car- 
bonic acid, and chloride of mercury b^ing formed. 

When phosphorus, iron, tin, &c. were heated to redness in its 
vapour over mercury, it was decomposed, chlorides of those sub- 
stances being formed, and charcoal deposited ; and M, Julin has 
shown that the same effect is produced by potassium. 

Three grains of this substance were passed in vapour over pure 
peroxide of copper, heated to redness in a green glass tube : a 
very small portion passed iindecomposed. The gas received over 
mercury equalled 5*7 cubic inches; it was carbonic acid gas. 
A small part of the oxide of copper was reduced, and portions of 
a crystalline body appeared within the tube, which, on examina- 
tion, proved to be chloride of copper. Some of this was used in 
making experiments on its nature; but when that was ascer- 
tained, the remaining contents of the tube were dissolved in nitric 
acid, and precipitated by nitrate of silver: 6*1 grains of chloride 
of silver were obtained. 

Two grains were passed ovir pure quick lime, raised to a red 
heat iu a green glass tube. The moment the vapour came in 
contact with the hot lime, ignition took place, and the earth 
burned ns long as the vapour passed over it. \Vhen cold, the 
tube was examined, and much charcoal found deposited at the 
spot where the ignition occurred. The contents of the tube 
were dissolved in nitric acid, and the filtered solution precipi- 
tated by nitrate of silver: 5 9 grains of chloride of silver were 
obtained. 

These results afford us sufficient data from which to deduce the 
nature and composition of this body. All the experiments of de- 
composition indicate it to contain chlorine and carbon, and those 
with oxygen and the metals sufficiently prove the absence of 
hydrogen and oxygen. With regard to the proportions of the 
elements, thrfc.grains of the substance gave 5 7 cubic inches of 
carbonic therefore two grains will give 3*8 cubic inches. 

One hundr€<i\cubic inches of carbonic acid gas w*eigh 46*47 
grains, and contain 12*72 grains of carbon ; and 3*8 cubic incjjes 
will therefore contain 0*483 grains of carbon. The two grainfof 
the substance decomposed by heated lime gave 5*9 grains of chlo- 

E 2 ride 
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riile of silver, which, according to Dr. Wollaston’s scale, equal 
1*45 of chlorine; hence the two grains gave chlorine • • 1*45 

carbon . • *483 
1*938 

The loss here is 0*067, which is by no means important, when 
the small quantity of the substance and the nature of the experi- 
ments are considered. 

As to the proportion of these two bodies to ejtch other, if we 
consider chlorine as represented by 33*5, and carbon by 5*7, or 
with Dr. Wollaston by 44*1 and 7*5, then the 1*45 of chlorine 
would be equivalent to 0*2466 of carbon. This is the constitu- 
tion of the fluid or prblo* chloride of carbon ; and if we double 
the 0*2466j the product 0*4932 approaches so near to the ex- 
perimental result 0*483, that we do not hesitate to regard this 
compound as consisting of one portion of chlorine and two por- 
tions of carbon^ or 

chlorine .. .. 44*1 33*5 

carbon •• •• 15 11*4 

It is remarkable, that another of these compounds should be 
found so soon after the discovery of the two former chlorides of 
carbon. Its physical properties, and its chemical energies, are 
in every respect analogous to. those of the former compounds ; 
and its constitution increases the probability, that another chlo- 
ride of carbon may be found, consisting of two portions of chlo- 
rine and one of carbon. 

All the endeavours we have yet made to form the chloride of 
carbon now described, or to convert it into either of the other 
chlorides, have been unsuccessful. We expected that, when de- 
composed by heat, it w^oulcl produce the proto-chloride with the 
liberation of carbon, as the perchloride does with the liberation 
of chlorine, hut wc have not yet been able to ascertain that point. 
We have only to offer as an apology for this and other imper- 
fections in the present paper, the smallness of the quantity of 
this substance that we possessed. 


VI U. Table of the periodical FaHaiioh of the Star h\go\^ from 
February to December 1822, inclume. 

To Dr, Tillocfu 

Sir, — A.S I conceive every gentleman attached to astronomical 
pursuits is in the habit of seeing your excellent monthly publica- 
tion, it is probable that the insertion of the following Table of 
the periodical variation of Algol may enable some of your readers 
to amuse themselves with the observation of that curious phae- 
nomeiioir. The table Ini'S been long since printed in Bode’s 

KijIiCintMis 
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Ephemeris for 1822, and contains the period of the star’s least 
magnitude, according to Paris time. It commences January 4, 
1820, and continues to the end of the present year — that part, 
therefore, which remains uuexpiied, I now transmit. It is rather 
singular, that no one has already pointed out this circumstance 
to the public, as the Berlin Ephemeris, from being written in the 
German language, is not very generally circulated in this country. 
Wiiiterdyne, Jan. 19, 1S22. W. M. M. 


Table by Professor Wurm, of Stuttgart, in mean Paris Time. 


1822. 

u. M. 




H. M. 


February 

2 

... 2 1 

Morn. 

September 

5 ... 

3 14 

M. 


• 4 

... 10 50 

Even. 


8 ... 

0 3 



7 

... 7 39 

Ev. 


10 ... 

8 52 

Ev. 


10 

... 4 28 



25 ... 

4 57 

M. 


22 

... 3 44 

M. 


28 ... 

1 40 



25 

... 0 33 



.30 ... 

10 35 

Ev. 


27 

... 9 21 

Ev. 

October 

3 ... 

7 24 


March 

14 

... 5 20 

M. 


0 ... 

4 13 



17 

... 2 15 



18 ... 

fJ 28 

M. 


19 

... 11 4 

Ev. 


21 ... 

0 17 



22 

... 8 53 



23 ... 

9 6 

Ev. 

April 

6 

... 3 58 

M. 


26 ... 

5 55 


9 

... 0 47 


'November 

7 ... 

5 11 

M. 


11 

... 9 30 

Ev. 


10 ... 

2 0 



29 

... 2 30 

.M. 


12 ... 

10 49 

Ev. 

May 

1 

... 11 19 

Ev. 


15 ... 

7 38 


22 

... 1 2 

M. 


18 ... 

4 27 



24 

... 9 51 

Ev. 


30 ... 

3 43 

M. 

June 

11 

... 2 45 

M. 

December 

3 > ... 

0 32 



l:i 

... 11 34 

Ev. 


5 ... 

9 21 

.Ev. 

July 

1 

... 4 27 

M. 


8 ... 

0 10 



4 

... 1 16 



20 ... 

5 20 

M. 


6 

... 10 5 

Ev. 


23 ... 

2 15 



24 

... 2 59 

M. 


U5 ... 

11 4 

Ev. 


20’ 

... 11 48 

Ev. 


28 ... 

7 53 



29 

8 37 



31 ... 

4 42 


August 

13 

... 4 42 

M. 






10 

... 1 31 







18 

... 10 20 

Ev. 






IX. True apparent Right Ascension of Dr. Maskelyne’s 36 
Stars for every Day in the Year 1822, at the Time of passing 
the Meridian of Greenwich. By the Rev. J. Grooby. 

The mean Right Ascensions arc taken from Mr.Pond’s Catalogue 
in the Nautical Almanac for 1823, and the Corrections fimm 
the 'Fables of M. Bessel. On those days where an asterisk is 
prefixed the Star passes twice, the ^31 there given is that at 
the first passage. 1822. 
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I« Cor. • Ser- An- «Her- sOphiu- • y 

Bor, pentis tares, culis. chi. Lyrae Aquilsp. 
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True apparent Right Ascensim of Dr. Maskelynt’a 86 Stars, 4 1 
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X. Trial of the Meridian Circle^ made by Reichknbach yi>/* 
the Observatory at Konigsberg, By M. Besskl * 

I HOPED to be cnal»]c(l to furnish you with a complete account 
of the observiitioiip hitherto made with the meridian circle of 
Keichenbach ; hut several examinations (which appear to me to 
be necessary) have not yet been completed ; partly on account 
of the very bad weather in this year, and partly on account of the 
late arrival of a particular microscopical apparatus which Privy 
Counsellor PivSTOR has not only admirably contrived, but also 
correctly executed for me. This apparatus has been in my pos- 
session about a month, and I have already attained by it the ob- 
ject I had in view : but, there arc still some things which 1 must 
.'isccrtain before I can assert that my ileclinations are so correctly 
determined as this beautiful instrument seems capable of doing. 

1 could, indeed, produce many observations, such as the instru- 
ment has given them ; and I could add that several improve- 
ments (which are not yet made) will be very trifling, and that 1 
might even effect them by approximation : but yet all my data 
would be only preliminary, and these appear to me to be little in- 
teresting, since we already pr)ssess several similar data which 
want, more or less, the required confidence. 1 shall therefore, 
for the present, pass over the declinations in total silence. 

On the other hand, I have completed a very severe trial of the 
instrument in regard to the Right Ascensions ; which 1 shall give 
in the 6th part of my Observations, now in the press ; and I shall 
there prove that, from I he nature of the instrument and its cor- 
recting property, no constant error can ariose. This part of the 
observations i consider therefore to be already completed, with 
the exception of what may properly be called the accidental 
errors of observation ; which, in comparison with the mean con- 
stant errors, are of no importance, and which moreover appear 
clearly enough from the observations themselves. I think there- 
fore that I may venture to give you some results. 

Mr. Pond has given, in the Nautical Almanac for 1823, a 
new catalogue of the right ascensions of the principal stars for 
1820, founded on some solar observations of his own. These 
being reduced to the year 1815 (by comparing their proper mo- 
tions with the catalogue for 1755) we have the following dif^^ 
ferenees between his values and mine. 1 should, however, pre- 
viously remark that I have altered the double star « Geminorum 
0",20 j Mr. Pond having observed the second of the two stars, 
whilst i observe the mean of the two : and moreover that there 
is in the above-mentioned Nautical Almanac an obvious error 
of P' in the place of a ScorpH. 

* From Bodes Astronomiseke Jahrbiich for IH24, page 232. 
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y Pegasi .. 4-0,021 Librae .. 40,032 

« Arietis .. +0,03(5 a* .. +0,055 

a Ceti .. —0,042 a Coronas .. +0,081 

a Tauri .. +0,131 a Serpentis .. +0,074 

a Aurigae +0,137 « Scorpii —0,105 

/3 Orionis .. +0,119 a Herculis .. +0,128 

j3 Tauri .. +0,161 a Ophiuchi .• +0,183 

u Qrionis .. +0,213 a Lyrae .. +0,137 

a Canis Maj, +0,113 y Aquilae .. +0,104 

a Gemin. .. +0,206 a .. +0,088 

a Canis Min. +0,196 ^ .. +0,062 

/3 Gemin. .. +0,146 a* Capri corn i +0,014 

a Hydrae .. +0,257 a* .. —0,042 

a Leonis .. +0,214 ot Cygni .. +0,116 

j3 .. +0,158 a Aquarii .. +0,028 

j3 Virginis .. +0,123 u Piscis Aust. —0,142 

a .. +0,073 a Pegasi +0,047 

a Bootis •• +0,137 a Andromedae +0,090 

The mean of these differences is +0",093 ; being about the 
quantity by which Mr. Pond's right ascensions, in the whole, 
exceed mine. You will remember that the observations, made 
tvith my former instruments, induced me to add +0",241 to 
Dr. Maskelyne’s determination of a Acpiilce : Mr. Pond has 
now added still more. But;, neither of these determinations has 
yet that agreement which itiight be desired in so momentous an 
object, the foundation of all astronomical observations. The 
probable error of Mr. Pond's determinations is not pointed out ; 
that of mine is 0",p235. It is therefore yet doubtful, whether 
there is here a constant error, or an accidental one which would 
disappear by continued observations. In the mean time I have 
been desirous to know, what result the meridian circle of 
Reichenbach would give riBspecting it; and I have therefore cal-* 
culated 25 observations of the sun^from 27th March to 16th 
September 1820. According to these observations the amend- 
ment of my former catalogue is +0",006 in time; which is ab- 
solutely imperceptible. It conviiibes me, however, that I should 
not be justified in deciding on the difference between Mr. Pond 
and myself ; since the observations of one year (although they 
should be free of all constant errors of the instrument, as I have 
reason to believe is the case with mine) are not yet sufficient to 
decide so nice and difficult a point. According to my ideas, a 
long continuation of observations is requisite, if we wish to have 
the most accurate results. I have indeed sometimes foundNbat 
a well according series of observations will deviate further from 
another series than the proitable errors would lead us to believe. 

Fro*^- 
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From the change of the daily and annual temperature, the de- 
gree of light, &c. &c. as well as from the reductions which must 
be applied in observations, small errors may arise, which perhaps 
we shall never learn how to bring into account ; but which, by 
a continuation through several seasons, we may render of less 
importance. 

If we deduct the mea?i diff erence of the two catalogues from 
the several differences above given, the result of Mr. Pond’s in- 
dividual determinations in reference to mine will more clearly 
appear ; and as this comparison gives occasion for some obser- 
vations, I will here insert it. 


y Pegasi 

-(),0/2 


Librae 

-0,061 

a Arictis 

-0,057 



-0,038 

a. Ceti • 

-0,135 

a 

Coronae • • 

-0,012 

et Tauri 

+ 0,038 

a 

Serpentis • . 

-0,019 

a Aurigac 

+ 0,043 

a 

Scorpii • • 

-0,198 

/3 Oriouis • . 

+ 0,026 

fit 

Herculis . . 

+0,035 

/3 Tauri 

+0,068 

a 

Ophiuebi • • 

+ 0,090 

a Orionis 

+ 0,120 

a 

Lyree 

+ 0,044 

u Canis Maj. 

+0,020 

y Aiiuihe 

+0,0! 1 

a Gemin. 

+0,113 

u 

• • • • 

-0,005 

a Canis Min. 

+ 0,103 

■/3 

rna • • • • 

-0.031 

/3 Gemin. • . 

+0,053 

a* 

Capricorni 

-0,079 

a Hydrae 

+0,164 

a* 


-0,135 

M Leonis .. 

+0,121 

a 

Cygui . . 

+0,023 

^ ' . • • . 

+0,065 

a, 

Ai]uarii • • 

—0,066 

|8 Virgiuis 

+ 0,030 

a 

Piscis Aust. 

-0,235 


-0,020 

a 

Pegasi 

-0,046 

a Bootis 

+ 0,044 

a 

Androm. . . 

-0,003 


It is certainly difficult to form an agreement in the hundredths 
of the second of time; and, with half the stars, the diffciciices 
are below 0",05. But it is^yet very improbable that these dif- 
ferences should all have arisen from accidental errors of obser- 
vations. We may even perceive a regularity in their march ; 
for, in the vicinity of u Cants the positive (juantities 

clearly preponderate ; whilst in the southern stars, the negative 
are most numerous. The first of these discrepancies would be 
explained if, in my catalogue, « Canis minoris (which star is a 
point of comparison for the others) were incorrectly determined ; 
and, in fact, if it were one-tenth of a second too small. This 
however is improbable ; since its determination is founded on 
75 observations. Yet it cannot be denied that the stars, situ- 
ated at a distance of 12 hours from each other, offer the greatest 
difficulties ; partly from the going of the clock, and partly from 
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the influence of temperature on the adjustments of the instru- 
ments. In my Treatise on the Fundamental Catalogue/’ I 
have given data which confirin the correctness of my former de- 
terminations ; yet the opportunity for a new trial, which the 
particular excellence of the new erection {anfslellung) and the 
admirable regularity of RepsoliTs clock offered to me, were par- 
ticularly favourable for this purpose. 1 therefore reduced the 
25 observations that have as }'et occurred, and find for 1820 as 
follows : 


182'). 


H. M. S. 

1821. 

H. M. S. 

March 

22 = 

7.29 52,70 

February 8 as 

7.29.52,49 

June 

23 

.. 37 

9 

.. 69 

July 

28 

37 

11 

54 


30 

44 

13 

.. 57 

August 

3 

... 52 

27 

S2 


8 

44 

March 23 

.. 45 


29 

.. 62 

24 

64 

September 8 

.. 47 

25 

63 


9 

40 

26 

50 


11 

.. 44 

29 

. . 56 


13 

.. 37 

30 

59 


15 

32 

31 

33 

December30 

58 




The mean is 7** 29' 52",494, or only 0",033 greater than my 
determination for 1815. So that the correctness of the former 
determination is hereby confirmed. I also believe that the me- 
thod employed by Mr. Pond will not protect him from a con* 
stant error in opposite groups of stars. By his method a star 
is reduced with the mean of all that have been observed on the 
same day, according to thq data in Dr. Maskelyne’s catalogue; 
and the new catalogue thence arising is -settled with reference to 
the equinoxes. This method would he strictly correct, if the 
36 stars were all observed in one day ; but as there will be many 
more days, where the stars in one quarter of the heavens are 
observed alone, than where they are observed at the same time 
with those opposite thereto, it is evident that an error arising in 
such quarter can only disappear in part ; and the less so the 
more fre(|uently the stars are observed in such particular quarter: 
since therel)y the error obtains a greater preponderance. As 
Mr. Pond’s determinations are founded on 151 observations with 
a celebrated instrument, and by so celebrated an jsstronomer, 
afnd as my determinations too have received undeniable confir- 
mation ; I can see only this inode of accounting for the discord- 
ancies. 


The 
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The other difference of the two catalogues (viz. that the southern 
stars have, according to Mr. Pond, much less right ascension 
than with me) seems to proceed from a constant error in the 
fixing of one of the two transit instruments. This difference 
shows itself very clearly in the comparison above mentioned ; 
and amounts, in the case of a Piscis Australis^ to as much as 
0",235. It may indeed have its origin in a bend of the telescope, 
or in a wrong determination of the line of collimation (perhaps 
produced by the former), since this must occasion an erroneous 
reduction to the meridian. Assuming that the transit instrument 
describes a great circle, then an error of the collimation, s=Ac, 
has the influence Ac tang (45 — j S), on the reduction ; provided 
the correction is determined by tlie pole scar. This error of the 
collimation however would be so great, that it could not escape 
the observer ; whence it is not iinprohablf, that there are .still 
other causes which have occasioned a deviation from the meri- 
dian. 

The 'above-mentioned rigorous trial, of the meridional circle 
of Reichenbach, was principally directed to this point : and I be- 
lieve I shall be able to prove, that the method, followed by me, 
cannot leave a perceptible doubt iu the determination of the col- 
liriiation. I have thence been enabled also in this respect to try 
by new observations my former data, and shall mention here 
what I obtained for a Scorpii, and a Piscis AusiraliSy viz. for 
1820 

ot Scorpii =16MS™.23%2I9 25 obs. 

« Piscis Aust, =22. 47. 41 ,197 21 obs. 

differing from my former determination —0", 088 and +0 ",0771; 
and from that of Mr. Pond -f 0",1 12 and 0",330. So that, in 
this too, the new observations speak in favour of the Konigsberg 
Catalogue. 

In a few years I hope to be able to give a perfectly new fun- 
damental Catalogue. 1 merely undertook the present preliminary 
investigation of some stars, in order to ascertain whether any 
constant errors have crept into my former catalogue, in spite of 
every precaution. I believe that I may apprehend this less now 
than before. 


XI. On Addition and Suhtraction of Algebra. By Mr. Paul 

Newton. 

7b Dr. Tilloch. 

A " Old Assembly House, Newark, Jan. 3, 1822. 

LL those authors who have treated on Addition of 
Algebra, at least all those authors (a numerous class) to whose 

works 
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Works 1 have had access^ make no essential' ditference between 
some parts of Addition and some parts of Subtraction of Algebra. 
From an attentive consideration of the subject, I feel persuaded 
that the operations of Addition should be restiicted to quantities, 
whether like or unlike, which have like signs. That part of 
Addition which is employed in collecting quantities, whether like 
or unlike, which have unlike signs, should be classed under the 
rule for the :$ubtraction of simple quantities. Our authors de- 
fine clearly enough that the sign + denotes Addition, and that 
the sign denotes Subtraction ; they then blend these signs, 
or blend the quantities to which these signs are prefixed, and 
sometimes call the mixture Addition, and sometimes call it Sub- 
traction. Dissatisfied with this procedure, Mr. Bonnycastle re- 
commends new names for these two primary rules; as if there 
were some secret cl]yp,rm in a name absurdly applied. If any ob- 
jection lie against the term Subtraction, as Mr. Bonnycastle sup- 
poses and affirms, that objection may be obviated by removing 
the cause, whether real or imaginary. The incongruoifs mix- 
ture,’^ as Mj. Bonnycasle styles it, may be removed or avoided, 
if offensive, by transposing the negative term or terms from the 
minuend to the subtrahend, and by transposing, also, the nega- 
tive term or terms from the subtrahend to the minuend; by 
which means, we shall have nothing but positive terms in the 
minuend, and nothing but negative terms in the subtrahend. 
Thus, retaining the old form of writing the quantities, if from 

4a; 4- a — i 
we take 4 x -f A — 

we shall obtain, by transposing the negative terms, this arrange- 
ment, viz, 4 X 4* ^ a 

— (4x 4-^4-^) 

or this, viz.4x4-4a — 4x — 2i = 4a — 2i = dilf, required. 

For, the difference between any two quantities will remain the 
same, whether we equally augment or equally diminish them. 
Thus, let a exceed b ; and, to avoid ambiguity, let a, as well as 
//, exceedc; then will a— i=(fl4-c)— {b+c) =(a— c) — (i— c). 
Therefore, if from 4 x 4- — A. , 

we take 4x 4- — 3V/, ^ 

first, augment both quantities by and w^e obtain this arrange- 
ment, viz. From Ax ^ a 

Take 4x 4-,2 t — 3 a. 

Now augment both quantities by 3a, and we shall have this 
arrangement, viz. From 4 x 4- 4 a 
Taka ^ 2 b, 

or this, via. Ax + 4a — (4x + 2i) = 4o — 2i = diff. ai)i>e> 
fore. 

Both quantities, in a manner analogous to the method em- 
Vol. 59. No. 2S5. Jaw. 1822.. G ployed 
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ployed in common arithmetic, have been equally augmented, and 
the augment of each quantity, in this case, is 3a + h ; but 
the difference between these augmented quantities is, as 1 have 
shown, the same as it would have been between the original pro« 
posed quantities. 1 am sir, very respectfully, 

Your obedient humble servant, 

Paul Newton. 


XII. j4 Question addressed to the Rev. J. Grooby, respecting 
the Imles employed by him in calculating the Corrections of 
Dr. Maskelyne’s 36 Stars. By A Correspondent. 

To Dr. Tilloch. 

Sir,— ILL you permit me, through your Journal, to ask your 
correspondent Mr. Grooby, what tables of Professor Bessers he 
makes use of in the calculation of the Corrections of Maskelyne’s 
Stars. I have not heard of any except those annexed tp his Ob- 
servations, and I do not find that they give the same corrections 
as Mr. G. uses, though very near to it. It is a circumstance not 
generally known, perhaps, to your astronomical readers, that the 
Professor himself does not use his oivn tables in reducing his ob- 
servations ; as any one may satisfy himself, if he will only take 
the trouble of reducing a few of the transits he has published, and 
comparing the results with the corrected Right Ascension given 
by the Professor himself. I have calculated some hundreds, and 
never found one agiee : hence I had supposed that I must have 
mistaken his inode of calculation, particularly as he has given no 
example of his method of using his tables. But in his Astiono^ 
mice Fundnmenta he has given examples, and, what is most ex- 
traordinary, not one of the corrections in those examples agrees 
with the one given by the table. Give me leave to notice one 
more particularly, — and I will take the first. Where the cor- 
rection of a Lyrce is required on the 13th of December l7o6. 
Adding, as the two preliminary tables direct, 1.56, 1 am to look 
out in Table 1st for the correction answering to December 14. 56. 
Now opposite to December 6. 1 find +0.27^1, and opposite to 
December 16. +0.246, difference ,027. 1 say thercfoie, — As 

10 days is to ,027, so is 8.56 to ,023 which, as the numbers 
are diminishing, is to be subti acted from +0.273, and give 
+0.250 for the correction ; but in the example it is +0.247. 
This, it is true, is no great difference ; but small as it is, it ought 
not to be, and My. Grooby will perhaps find some difficulty in 
accounting for it, as well as in maintaining his opinion, that 
M% Bessel's Tables are the most correct yet puhVnhed. 

I am sir, your obedient servant, 

Observer. 

xni. On 
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XIII. On the Temperature of a Room indicatedly twoThermo- 
meters at different Altitudes. By John MuriuY, F . LS . 

M.mS. &C.&C. 

To Dr. Tilloth, - 

Sir, — On my return from the Continent in 1819, I brought 
with me Breguet’s “ Thtrmomttre MHallxqiie^^ — an instrument 
susceptible of the most delicate sensibility, and with which I have 
made many interesting experiments. In a still room without a 
Are, in the summer months, it readily communicated the differ- 
ence in temperature between the floor and a chai'r, and 'this last 
and the table. 

The phenomena induced me to make a series of experiments 
on the difference of temperature indicated by two thermometers 
at different altitudes, yet otherwise under similar circumstances. 

In the first series of experiments made at Nottingham from the 
21 St to the 28th October last inclusive, 1 was surprised to find, 
that any deviation from its uniformity had an immediate relation 
to the radiation of the terrestrial temperature to the heavens ; — 
indeed, 1 am much deceived if the difference in question may not 
be found as accurate a guide as the barometer itself. Since I 
came to London, I have kept a pretty accurate register of the 
difference between two thermometers : one placed with its bulb 
on the floor, and the other suspended 6^ feet above it, embracing 
the period betweecn 5th and 24th November. On the 11th I 
began first to note the phaBnomeim of the weather in correspon- 
dence with'these changes, and it will be there seen, that when the 
difference exceeds 2® to 2 •o.F. the weather has been variable 
and wet. The following comprise the results of the observations 

in a tabular form. 

The following experiments were made at Nottingham with 
thin calico curtains to the windows of inv room. 


Date ol 

Hour. 

Tob. ,Ot 

, Temp. 

Dit. be- 

Gbser. 

Therm. 

indicated. 

tween 

1821. 

H. M. 




Oct 21 

9 30 A. M 

Floor 

56-6 F. \ 

1** F. 



6^ feet 

67-6 ) 



Floor 

58 * \ 

1-5 



6J feW 

59-5 i 

24 

7 30 p. M. 

Fhair 

59 \ 

2 



6j feet 

r,i i 

25 

2 P. M. 

Floor 

69 > 

2 



feet 

A ^ 


8 P. M. 

Floor 





6y feet 

64 ^ \ 

• » »> 

2r> 

lO 30 p. M. 

Floor 

63 1 

25 



fllf feet 

66 S 

28 

9 P. M. 



Q 

1 

1 


joy feet 

72-7 5 
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Nqte i 
a 

Date 

Obser. 

T 82 ir 

Nov. 5 

(> 

7 

8 

y 

10 

11 

12 

Id 

14 

15 

16 


On the Temperature of a Room indicated 

* experiments made in London, with two Thermometers 
different altitudes. — Shutters of wood to the room. 


Period of 
Day. 

Pos. ol 
Therm 

Temp. 

indicated. 

DiL be- 
tween. 

Weather. 

H. M. 


0 




9 30 A. M. 

Floor 

53-5 

F.i 

15 F. 



6i feet 

55 

] 


7 P.,M 

Floor 

55-5 


3*5 



65 feet 

59 



9 15 A. M. 

Floor 

53 


225 



65 feet 

55-25 

s 


9 30 p. > 1 . 

Floor 

51-5 

} 

2*5 



65 feet 

67 

i 


9 A* M. 

Floor 

54*5 

1 

A 

2*5 



65 feet 

57 


5 P. M. 

Floor 
65 feet 

64 

56-6 

4 

s 

2*5 


9 30 A. M. 

Floor 

65-5 


2*5 

• 


65 feet 

58 

S 


6 15 p. M 

Floor 

55‘.5 

) 

3*5 



65 feet 

69^^ 

•5 


9 30 A. M. 

Floor 

54 

1 

25 



65 feet 

56*5 

1 


5 30 p. M. 

Floor 

55 

} 

0 



65 feet 

67 

i 



10 30 A. M. 

Floor 

56 


2*5 



65 fcot 

58*5 

S 


7 30 p. M 

Floor 

59-5 


3 


65 feet 

62-5 

1 



9 30 A. M. 

Floor 

59-5 

} 

1 



^5 ffct 

605 

5 


8 P. M. 

Floor 
65 feet 

63-5 

69 

) 

i 

5:5 

Continued rain 

9 30 A. M 

Floor 

59-5 

> 

2*5 

Fine 


65 feet 

62 

i 


5 30 p. M. 

Floor 
65 feet 

59 

61-5 

} 

S 

2*5 

Clear evening 

9 15 A. M. 

Floor 
65 feet 

56 

58 

1 

5 

2-f 

Foggy 

9 30 p. M. 

Floor 

61 

V 

4 

Slight rain, and during the 

9 30 A. M. 

65 fef t 

Floor 

^teet 

65*5 
62*5 
' 65 

) 

! 

2-5 

[mght incessant. 

Cloudy 

6 P. M. 

Flow 

6 *ftet 

Fmr 

r64 

67*5 

! 

3-5 

Rain 

10 P. M. 

64 

) 

4 

Run 


65 fed 

68 



A. M. 

Floor 

64 

) 

[4 ' 

Rain 


6 ffeet' 

FTbor 

68 

64 

) 

1 

4 

Rain 

Jf 

85fe®f 

68 

J 


9 30 A. 

m 

> P. M. 

Floor ^ 
6 % feet 

6^5 

'64-76 

) 

i 

3*5 

Cloudy and rain 

Floor 

63 

} 

4 

Rsun 


65 feet 

67 

i 
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J3iitc oi 

Jreriod ot 

1*08. 0! 

i Temp 


Dif. be- 

Weather. 

Obser. 

Day. 

Therm. 

1 indicated. 

tween. 

1821. 

H. M. 






Nov. 16 

9 p. M. 

Floor 

feet 

64® F. 
66*5 


2-5 F. 

Clear star-light sky 

17 


Floor 
(H feet 

60 

62-5 

! 

! 

2-5 

Bright unclouded sky 


6 30 p. M. 

Floor 
64 feet 

62 

65-6 

3-5 

Some rain 


10 20 p. M. 

Floor 

feet 

63 

68 

i 

i 

5 

Constant heavy rain 

18 

10 20 A. M. 

Floor 
6i feet 

61*5 

64 

! 

25 

Fine day 

19 

10 A. M. 

Floor 
Ci feet 

59 

63 

J 

4 

Rain 


6 P. M. 

Floor 
Gi feet 

58 

62 

! 

4 

Rain 


9 P. M. 

Floor 
64 feet 

61 ^ 
63*5 

) 

25 

Clear sky 

20 

10 A. M. 

Floor 

6ifeet 

58 

.60 

2*5 

Fine day 

21 

10 A. M. 

Floor 
6i feet 

60 ' 
62-5 . 


.2-5 

Fine day 


8 P. M. 

Floor 
Gi feet 

58 

63-5 

} 

5-5 

Continued rain during the 

22 

9 30 A. M. 

Floor 
Gi feet 

57 

595 

} 

2-6 

[night 

Cloudy, but diy 


6 10 p. M. 

Floor 
Gi feet 

60 

64 

! 

4 

1 

Rain during the night 

23 

9 20 A. M. 

Floor 

feet 

59*5 

62 

1 

i 

2-6 

Cloudy, but dry 



Floor 
Gi feet 

59-6 

62 

) 

) 

25 

Fine evening 

24 

■ 

Floor 

6i feet 

67 

59-5 

1 

|25 

^Good day 


1 have only to regret occasional omissions^ and that my avoca- 
tions did not permit me to attend to more regular intervals of 
time. — The c]uestion appears to me to be a curious one, and to 
solicit further and more delicate attention. The correspondence 
is remarkable, though it will doubtless be violated by circum- 
stances, which in the present state of our meteorological science 
cannot perhaps be always or altogether estimated. 

I have the honour to be, sir, <1 

Your most obedient and very humble servant, 

J. JMurray. 

Surry Institution, January 11, 1822. 
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XIV. Notices respecting New Books, 

Recent Publications. 

AwRCHItectuhal Antiquities of Rome, in 130 Engravings of 
Views, Plans, Elevations, Sections, and Details of the Ancient 
Edifices, in that City, with Historical, Descriptive, and Critical 
Accounts of the Style, Character, Construction and Peculiarities 
of each. By G. L. Taylor and Edward Cresy, Architects : to 
consist of 12 Numbers, imperial folio, 1/. iis. Gc/. each. — India 
paper, 21. 2s. 

Star Tables for the year 1822, for more readily ascertaining 
the Latitude and Longitude at Sea, during the Night. By Tho- 
mas Lynn, royal 8vo, 10 . 5 . 

Solar Tables, being the Logarithmic versed Sines of Time, re- 
duced to Degrees, commonly called Log rising, calculated to 
every Second of Time, and thereby facilitating the Operation of 
finding the Latitude by double Altitudes of the Sun or Stars, and 
the Longitude by Chronometer. By the same Author. IO 5 . 

Evening Amusements ; or, The ]3eaury of the Heavens dis- 
played ; in which several striking Appearances in the Heavens 
during the year 1822 are described. By W. Frend, l2ino. 
35. 6d. BJs. 

A Natural Arrangement of British Plants, according to their 
relations to each other, as pointed out by Jussieu and others, in- 
cluding those cultivated for Use, vvith their Characters, &C 3 ^ With 
an Introduction to Botany, By Samuel Frederick^Gray, with*'2l 
Plates. 2 vols. 8 vo. 21. 2^, Bds. 

A Letter to Charles Henry Parry, M.D. &c. on the Influ- 
ence of Artificial Eruptions in certain Diseases incidental to the 
Human Body. By Edward Jenner, M.D. &c. 4 to. 5s. 

Essays on Surgery and Midwifery, with Practical Ol)servati()ns 
and Select Cases, w'ith Plates. By James Barlow, Surgeon. 8 vo. 
12j. 

Treatise on Bulbous Roots, with Direcliona for their Cultiva- 
tion. By the Hon. and Rev. William Herbert. 8 vo. 5s. 

The Botanical Register. By Sydenham Edwards, F.L.S. con- 
taining 8 coloured Specimens pf exotic Plants. Number 82, 
price 45. 

Gerantacese; or Natural Order of Geraniums. By R. Sweet, 
F.LJS. Number 24, price 3s . — Continued Monthly. 

The Botanical Cultivator; or A Practical Treatise on propagat- 
ing, rearing, and preserving all Descriptions of Plants. By R. 
Sw'cet, F.L.S. IOj. 6d. 

Rosarum Monographia ; or A Botanical History of Roses, with 
an Appendix for the Use of Cultivators. By John Lindley. Esq. 
FXjSt Royal 8 vo. 215. 

The 
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The Eighth Number, rompleting the Vieu’s of the Cathedral 
Churches of England and Wales. By John Chessell Buckler. 

The History and Anti(}uities of the See and Cathedral Church 
of Lichfield ; illustrated hy a Series of Engravings of Views, Eleva- 
tions, Plans, and Details of the. Architecture of the Church ; with 
biographical Anecdotes of the Bishops of Lichfield and (Coventry. 
By John Britton, F.S.A, 4to. pp. 50. 16 Engravings. 1/. 18 j, 
Medium. SL 3s. Imperial. 

Preparing for Publication. 

MM. Spix and Martius, who have lately returned from a 
Voyage to the Brazi's, are preparing a detailed Account of their 
Observations, which will be published at the Expense of the King 
of Bavaria, wfih Cliarts, Plans, &c. The Plants which these Na- 
turalists have collected in Brazil and sent to Munich, form already 
a Section of the grand Botanical Garden. The King has been 
pleased to confer on both of them the decoration of the Order of 
the Bavarian Crown. 

M. Gatiiba, banker of Paris, has terminated his journeys 
through the provinces of^Caucasus and Georgia, undertaken by 
order of the French Government in 1820 and 21. The numerous 
documents and articles which he has collected, are valuable in 
their relation to science, as well as to commercial and manufac- 
turing interests. He was constantly attended in his travels by 
his son, M. J. Ganiba, lieutenant of dragoons, who has just ar- 
rived \xi Paris from St. Petersburgh. 

An Atlas Geography, by S, Butler, DD. Author 

of Modern and Ancient Geography ; also an Atlas of Modern 
Geography, by the same, are in considerable forwardness. 

The Duke of Rutland has in the Press, A Tour through Bel- 
gium, embellished with Plates after Drawings by the Duchess. 

In the Press, Cases illustrative of the Treatment of Diseases of 
the Ear, with practical Remarks relative to the Deaf and Dumb. 
By John Harrison Curtis, Aurist to the King, &c. 

Instructions for'^Civil and Military Surveyors in Topographi- 
cal Plan Drawing; forming a Guide to the just Conception and 
accurate Representation of the Surface of the Earth, in Maps and 
Plans. Founded upon the System of Major John George Leh- 
mann. By William Siborn, Lieut. H.P. 9th Infantry. The Plates 
will be engraved by Lowry. 


XV. Pro- 
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XV, Proceeds gs of Learned Societies. 

ASTRONOMICAL SOCIEXy OF LONDON. 

' Jan. 11.— A PAPER was read the Theory of Astro-* 
notnical Instruments’’ by B. Gompertz, Esq. wherein the author, 
^jafter stating the respective provinces of the practice and theory 
in relation to the construction of astronomical instruments, pro-* 
ceeds to divide them into two classes: viz. those constructed ac- 
cording to the best rules of the art, which he proposes to call 
instruments formed ly direct construction; whilst others of in- 
ferior merit, and whose formation is not so perfect, he proposes 
to call instruments fornud hy inverse cojis Miction. The ob- 
ject of the paper is to examine the results which may be pro- 
duced by instruments of the latter kind ; and to show that, pro- 
vided they are strong, and the parts, not intended for motion 
well fixed', a proper application of theory and observation will 
nevertheless enable the astronomer to ob^Si accurate results. 
His method is illustrated by several formula find examples. 

A notice was also communicated from Mr. Bowdich, re- 
specting some errors which appear to have crept into Mr. Park’s 
calculations of the latitudes of several places in Africa. These 
errors seem to have arisen from Mr. Park having inadvertently 
reckoned on the month of April as having thirty one day^ ; in 
consequence of which all his subsequent dates were incorrect. 
And when the declinations of the sun and moon were taken 
from the Nautical Almanac, for the purpose of computation, 
they were taken out for the wrong day. Mr. ]^wdich gives a 
table of the corrected latitudes of upwards of twenty places ; tire 
differences of which vary from P to 55' from Mr. Park’s calcu- 
lations. 

A paper was also read on the collimation-adjustment of a 
transit instrument by circumpolar stars,” by J. South, Esq. in 
which the author, after some remarks on the several modes of 
adjusting the collimatipn of a transit instrument, proposes the 
observation of certain circumpolar stars, wnose slow motion 
renders them applicable to this purpose. He directs the instru- 
ment to one of these stars, when nearly on the meridian, and 
notes its transit over the first, second, and third wires: then, 
reversing the instrument, he notes its transit over the fourth and 
fifth wires ; which are in fact the first and second wires already 
alluded to ; and consequently the error of collimation (if any) is 
detected by a comparisongof the intervals of time. The author 
then points out several advantages attending this plan; and 
suggests the propriety of adding a few more of such circumpolar 
stars to our fundamental catalogue, in order that their use, in 
this respect, may become more general. 


XVI. Jw- 
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XVI. Intelligence and Miscellaneous Articles. 

lODlNB. 

M . He USMANS read before the Society of Medicine of Louvain, 
at its sitting of the 16th of January, 1821, a paper upon the^ 
preparation of the tincture of iodine, and the re-establishment of 
that tincture deteriorated by time ; as also on the non-existence 
of iodine in burnt sponge and in the ashes of the turf of Holland 
and the Netherlands. MM. Fyfe and Straub had announced the 
presence of this comburant in the ashes of Swiss turf. 

As to the means of re-establishing th(l tincture of iodine, 
when by the decomppsition of the alcohol it has passed into the 
acid state, it consists in infusing the tincture with an excess of 
super-oxide of manganese ; the hydrogen is expelled, and the io- 
dine regenerated ; but the alcohol does not recover its primitive 
force, and is thus pWented from holding the iodine in solution. 
This tincture, which M. Heusmans exhibited to the Society, was 
of a deep brownish red, it stained the hands intensely, and con- 
tained 48 grains of iodine per ounce of alcohol, at 35° B. 

This tincture is employed with success in the treatment of goi- 
tres and similar tumours. — Annales Generates des Sciences 
Physiques, 

POLYHALITES. 

The Polyhalite is a new mineral species established by Pro- 
fessor Stromeyfr. It is in shapeless masses of a compact or ft- 
bro-lamellar tSlture ; its fracture is irregular, it is middling hard, 
not scratching glass ; its specific gravity is 2,7639 ; its colour is 
a brick-red, with the gloss of wax*; it is translucid at the edges ; 
it attracts humidity ; it is almost soluble in boiling water ; its 
solution is bitter and salt ; it is easily fusible into an opaque mass 


of a whitish red. The analysis yields 

Anhydrous sulphate of lime 22,42 16 

Sulphate of lime combined with water . . 28,2548 

Anhydrous sulphate of magnesia . . • • 20,0347 

Sulphate of potash • . • • 27>7037 

Muriate of soda . . « • 0,1910 

Red oxide of iron 0,3376 


This mineral has been found at Isebel in Austria in the midst 
of strata of rock salt. — Journal de Physique^ 


STEINHEILITE% 

An analysis of the blue quartz of Finland, by M. Gadolin, has 
shown the principal constituents of this mineral (most unapptb- 
priately ranged among the quartz) to be —455 of silex ; 230 of 
alumina ; 100 of a particular rose-red matter which cannot be 
VoL59. No. 283. Jan. 1822. H re- 
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A new Green Colour. — Gentian. 


referred to any other known substance; 085 of magnesia; 050 
of oxidulate of iron ; 074 of water. M. Gadolin proposes to 
change the name of blue quartz into Steinheilite, as a mark of 
respect to M. Steinheil, Governor of Finland, who has distin- 
guished himself as a mineralogist, aud was the first to remark 
that this species should not be confounded with the quartz. — 
Revue EncyclopMique. 

A NEW GREP.N COLOUR DISCOVERED BY M.BlZfO OF VFNICE. 

In repeating the beautiful experiment of Brtignatelli on the 
colouring matter of coffee, I had occasion to observe some new 
phaenomena. When a drop of the infusion or decoction of 
the grain fell upon a piece of cloth, it formed a yellow spot sur- 
rounded with a beautiful green border. 1 attributed this green 
colour to the oxidation of the oil of coffee. In order to fix that 
colour I boiled a hectogramme of coffee powder and reduced the 
decoction to eight hectogrammes. 1 added an equal quantity of 
sulphate of copper dissolved in w^ater, and used as a precipitate 
a solution of caustic soda. A deposit was formed weighing 105 
grammes, wdiich on drying in the air took a green colour; the 
more it was exposed to the air while it remained humid, the 
brighter the colour became. Water, ether, alcohol and the al- 
kaline subcarbonates had no effect on the colour. Ammonia in- 
dicated the presence of copper ; caustic potash changed it to 
sky blue, and took itself a green colour ; caustic soda did not 
alter it, and received but a slight tinge of the gr^een. 

The deposit, which is a true Inc, resists acids sufficiently well, 
and, with the exception of the sulf)huric and oxalic, no others 
destroy the colour totally. Acetic acid in dissolving this lac pro- 
duces a solution of a much finer green. — Annales Generales des 
Sciences Physiques^ par MM. St. Fincenty Dropiez et Van 
Mons, 

The Editor of iheBihliothequePhysico-Economique^ after an- 
nouncing the preceding discovery, affirms that twenty years ago 
a Frenchman named Magnan, of Chaumont (Haute-Marne), 
had by accident discovered the same colouring property in coffee 
when surcharged with soda. 

GENTIAN. 

Some researches into the cause of the bitterness in the root 
of Gentian {Gentiuna lutea) have led Messrs. Henry andCaven- 
ton to ascertain several important facts with respect to this me- 
dicament. They recognised: 1. A very fugitive odoriferous 
principle. 2. A bitter yellow crystalline substance which they 
have named Centianln. 3. A matter identically the same as 



R/iulark-- Growth of Wood. — Junction of Trees.^^Query. 53 

glue. 4, An oily matter, greenish and fixed. 5. A free or- 
ganic acid. 6. Uncrystallizable sugar. 7* Gum. 8. A fawn- 
colouring matter. 9. Wood.— Jowma/ de Pharmacie. 


RHUBARB. 

A cultivator of Rhubarb on a large scale states, that the best 
means of drying it is to strip it of its epidermis. It is a long 
operation, but both time and expence are found saved in the 
end by the promptness and regularity of the drying. Several 
other persons, who have repeated the experiment, have met with 
the same results. — Biob. Phys. Eton. 


GROWTH OF WOOD. * 

It has been ascertained that wood increases in the following 
proportion ; the first year as 1, the second as 4, the third as 9, 
the fourth as 15, the fifth as 22, the sixth as 30, the seventh 
as 40, the eighth as 54, the ninth as 70, and the tenth as 92. 

From this it is concluded, that wood ought never to be cut till 
it is in the tenth year of its growth. — Bioh. Phys. Econ. 


SrNGUlAR JUNCTION OF TWO TREES. 

In the forest of Rousse and commune of Simandre, near 
Bourg, in France, there are two beeches, which from an ex- 
traordinary junction are called the married pair. The trees are 
at the root about four metres (12 feet) distant ; their greatest 
circumferenceds from twelve to sixteen decimetres, and the 
diameter of one is somewhat less than that of the other. Both 
shoot up vertically, but at the height of three metres and half, 
(10| feet) the trunk of the one bends over, and, forming al- 
most a right angle, projects itself horizontally into the trunk of 
the other tree, and becomes completely incorporated with it, 
without the least appearance of fracture or piecing. From this 
point the joint trui^ rises eight or ten metres (24 or 30 feet), 
and it is crowned gt the summit by a tuft of branches. The 
united trees present the exact figure of the letter A. The inferior 
part looks like a rustic triumphant arch. — Biob. Physico 
Economique. 

BOTANICAL QUERY. 

When all trees and . even herbs point naturally tow^ards the 
East, as to the source of light, how comes it that the Cedar of 
Lebanon should point towards the North ? By what chemical 
cause, by what law of physiology, can this sort of tran|gres- 
sion of the natural laws of vegetation be explained 
Phys. Econ. 


EGYP- 
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Egyptian Obelhkn 
KGYPTIA.N OBELISK. 

The Journal des Delats gives the following as the version of 
the inscription on the Egyptian Obelisk lately brought from the 
Island of Philae to this country by Mr. Banks. The translator^ 
M. Letronne, says that it contains a Petition from the Priests 
of Isis, in the Island of Philae^ to Ptoloinseus Euergetus the 
Second : 

^^To the King Ptolomaeus; to the Queen Cleopatra^ his sis- 
ter*; to the Queen Cleopatra, his wifef; the gods of Euer- 
getus, greeting: 

We the Priests of Isis, who is adored in the Abatum J and 
at Philae, the most mighty goddess. Considering that the Stra- 
tegists 1|, the Epistatists §, the Thebarchonsf, the Royal Regis- 
trars, the Commanders of the troops guarding the frontiers, and 
all others of the King’s Officers, who come to Philae; in short, 
that the troops which accompany them, and the whole of their 
suite, compel us to furnish them with abundant supplies belong- 
ing to the Temple ; the consequence of which is, that the Temple 
is impoverished, and we run the risk of not having means to de- 
fray the regular and fixed expenses, caused by the ceremonies 
and libations, the object of which is the preservation of yourselves 
and your children. We supplicate you, most powerful gods, to 
authorize your kinsman and epistolographist ft Numenius, 
to write to Lorchus, also your kinsman, and the Strategist of the 
Thcbaid, enjoining him not to practise such vexations with re- 
gard to us, nor to permit any persons whomsoever to do so ; to 
grant us, moreover, letters testifying your decision oti this sub- 
ject, and granting us permission to erect a Stele XXi which 
we will inscribe the beneficence you have displayed to us on this 
occasion, in order that this Stele may transmit to the remotest 
posterity the eternal memory of the favours you have granted us. 
I'his being permitted us, we shall be, we and the Temple of 
Isis, in this, as in all other things, your grateful servants. May 
you be ever happy.” 

• Widow and sister of Ptolomseus Philometor, afterwards wife of Ptolo- 
m«£us Euergetus, and repudiated by him. 

'f Daughter of the other Cleopatra, and of Ptoloinseus Pliilometor; after- 
wards the wife of Ptolomaeus Euergetus, her uncle. 

X An island near Philae, consecrated to Isis. 

II Governors of the Provinces of Egypt. • 

§ Officers^^ho>e functions arc not known. 

^ Governors of the whole of the Thebaid. 

•* An honorary title, similar to that of “ Our Cousin,” by which the 
King addresses the chief dignitaries. f f Secretary of State. 

J J The word t^ignitich the obelisk itself, on the base of which the Greek 
inscription b fouiul. 

Ac- 
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According to M. LetronnC) the date of this Petition must have 
been previous to the year 126 of our era. The object of his 
Memoir is to extol and explain the various peculiarities which the 
Greek text presents, to explain the customs to which several 
passages of the Petition refer, and to form from it some idea of 
the state to which the cast of Priests was reduced under the do<* 
mination of Ptolemy. M. Letronne by no means joins in the 
expectations which have been conceived of the advantages of 
comparing the Greek text engraved upon the pedestal with the 
hieroglyphics on the obelisk itself. He seems to think, both 
from the sense and the object of the Greek inscription, that, if 
the obelisk is not of a more ancient date, and afterwards re* 
stored by the priests of Isis, and consequently, if the hierogly- 
phics which cover it were really sculptured on this occasion, 
which seems to him the more reasonable hypothesis, these hiero- 
glyphics contain, in the terms of the Greek text, a testimonial 
of the gratitude of the Priests to the Princes, and not a second 
copy, in the Sacred Language, of the Petition inscribed on the 
pedestal* 

THE LATE EXPLOSION AT CORVILLE COLLIERY. 

Extract of a letter from Mr. H. Atkinson of Newcastle, to Mr. RiodXiS 
of the Royal Naval Asylum, Greenwich. 

You would see in the papers an account of the dreadful ex- 
plosion which took place in the pit beside Mr. Buddie’s, where 
they have lately begun working the principal scam that lies be- 
tween the high and low mains. It was not true, however, as 
was stated, that Mr. Buddie himself went down immediately, he 
was not there at the time it happened ; it was an overman who 
ventured his own life in endeavouring to save the lives of his 
companions. You may judge of the quantity of gas which is 
continually escaping from the coal, from this circumstance: If a 
hole of about three quarters of an inch in diameter be bored 
five yards into the coal, it affords a constant supply of gas suffi- 
cient to keep up a^ame, at the orifice, two inches in length, for 
about a fortnight. There were several such lights in the pit, 
and yet the men were working with candles: although they not 
only knew this, but were also aware that the discharge of gas 
from the surface of the coal, wherever it had been lately ex- 
posed, was so great as to keep the air immediately in contact 
with it almost constantly at the firing point. The result how- 
ever will surely be a lesson to them not to rely upon ventilation 
alone, where they have othe> means of safety, and where the 
, danger is so great.’^ 


A FEW 
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Notes on a Subterratieous Excursion 


A FEW NOTES ON A SUBTERRANEOUS EXCURSION INTO A LEAD 

AND SILVER MINE, IN THE PARISH OF ALSTON, IN THE COUNTY 

OF CUMBERLAND. 

On the 19th of February 1818, a party of gentlemen made an 
excursion in the mine of Hudgilburn, to view a cavern in the 
limestone rock there, discovered but a short time previous to 
that date. 

At about 4 P. M. being dressed in the working habiliments of 
the miners, and seated in ore waggon^ two in each, vis a visj we 
were hurled along into the interior region of the mountain of 
Middle Fell. 

We entered the cavern~a light was sent forward, which show- 
ed the direction to be in a straight line for a great distance. The 
light ajppeared dim, and like a star peeping through a dingy 
cloud. ^ The width varies from about three to six feet, as I 
thought, but wc did not then measure cither the width or the 
height. The roof has along its centre an indentation the whole 
length, and its chasm appeared somewhat wider at the top than 
it is at the bottom; which, with the groove or rent in the mid« 
die of the roof, impressed a conception on the mind, of the sides 
having been thrown to recline backwards by some convulsion of 
nature. The groove is shallow, and appears like a wound healed 
up, leaving the scar as a mark of the injury formerly received. 

* Advancing about half way, we came to a thin rock which di- 
vided our passage into two. We pursued the right hand pas- 
sage, now become so narrow, that a bulky man could scarcely 
brush through, but widened a little further on. As we passed 
along, several openings and small recesses on our right and left 
were seen, but not of a sort to excite much interest, until we 
reached the far end of this passage, where there is an open space 
equal to a room of ordinary size, with a beautiful cabin on one 
side, nearly square, lined with smooth jet black walls, richly 
spangled with stalactites, that sparkled equal to brilliants of the 
first water. The solemn grandeur of this place inclined the 
whole to pause, and contemplate the sublimity of the novel scene 
around us. We rested on the floor of solid limestone, and gazed 
on this charm of nature with awe and wonder. When I beheld 
a scene so superior to what can be produced by all the arts of 
man on earth, I could not conceal my regret that such treasares 
should be made so difficult of access, that they should be where—* 

** At each step 

** Solemn and slow the shadows darker fall. 

And all is awful, listening gloom around.*' 

The substance of so jet a black with which this charming lit- 
tle cabiirh lined, is called by miners black jack.'' It contains 

a por- 
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SI portion of the ore of zinc^ and is smelted for its valuable pro* 
diice in great demand throughout this realm for potteries, me- 
dical purposes, brass, &c. In this beautiful little room, there 
are two openings, in form, nearly square, from the floor upwards, 
about 1 f foot eabh side, lined with the same substance, and em- 
bellished with glittering spar, of exquisite brilliancy. These 
transparent particles are very regularly distributed over the walls, 
neither too thick nor too thin, to give the effect of genuine taste 
and finish : but the process of nature is going on, and that bril- 
liant spar will most probably become a thick crust, if not im- 
peded by the hand of the workman, and will in time attain to a 
solid mass of quartz, of which numerous large pieces are found 
in these mines. 

While w’e rested here, men were sent further in advance, to ex* 
plore the extent and nature of the several low and narrofW pas- 
sages and openings in the rock, which communicated wjjth this 
open space ; and having taken hold of the end of the clew of 
pack-thread to direct their retrograde steps by the same way, they 
tried to advance : — they proceeded on hands and knees, or feet, 
as necessity dictated, a considerable way forward in the largest 
openings they could find, until they were called back by the voice 
and a tug of the line. They found no end to these numerous in- 
tersecting openings in the rock, the passages of which are ex- 
tremely intricate and dangerous, without proper precautkms 
taken \ for, to retrace exploring steps in such a labyrinth, if lights 
should fail, without a clew, or their companions stationed as we 
were in the main track, would be to hazard their lives. 

Our curiosity on that occasion being gratified, wc commenced 
on our return, by the same passage before described, but disco- 
vered some other passages that communicated with it, and in 
which some of our fellow travellers ventured to wander, and were 
able to join us again, without being obliged to return to the part 
where they entered the by-way. 

The length of the main chasm is 320 yards. Evident signs 
would seem to provp that this cavern and all its communicating 
fissures have been filled at no very distant period, witlj|^water, and 
the probability is, it has been drained off by the adits in the mine, 
in which there runs, as 1 said before, a constant stream from 
some contiguous part of the works. The rocks of the cavern are 
covered by a sooty mucus in nearly a dried state, which it may be 
presumed, was generated by the stagnant water and jppure air, 
previous to its draining. There is a little mud left^i|m the bot- 
tom of the cavern in a moist state, and the smell tends to con- 
fir|n the conjecture of these concavities having been a, reservoir 
for thousands of years, and drained off by the levelsof the mine. 
It appeared to me that some little ventilation passes through the 

whole. 
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whole, which might have been so ever since the water was let 
off ; for the air from the level would follow the vent of the stream^ 
and since the opening to the cavern was effected, a slight circu- 
lation of air would probably be created. 

There were, I think, nine of us altogether ; we were in the 
cavern upwards of half an hour, and we felt no material difficulty 
in breathing, while our candles, one to each, burnt sufficiently 
clear ; which, with the animal breathing, must together have 
consumed a very considerable quantity of pure air, such as to 
have made a scarcity perceptible, if no fresh air had been sup- 
plied. — Newcastle Magazine. 


aUADRATURB OF THE CIRCLE. 

Scamarella, a Venetian geometrician, announces in the 
Gazettb of Venice of ^3d November, that he has solved the pro- 
blem gf the quadrature of the circle, and that he is ready to de- 
monstrate it incontrovertibly to all the mathematicians in the 
world. According to M. Scamarella, the superficies of a circle is 
equal t%the square of the proportional between the diameter of 
the circll and a line equal to three-fourths of the same diameter. 
It is also equal to the square df the circumference multiplied by 
half the radius, estimating their ratio as 7 to 21, and not as 7 tq 
22, as Archimedes taught. M . Scamarella further engages to solve 
all the most difficult problems qf this nature, infaccia a quakun^ 
qm Matematico. — New Monthly Magazine j No. 13. 

CLOCK WORK MACHINERY. 

(From the New York National Advocate.) 

There are now exhibiting at Mr, Vogel’s in Broadway, several 
wonderful pieces of clock work machinery, which, perhaps, 
equal the masterly ingenuity of the automata of Vaucauson, or 
of Albert the Great. 

The first is a small elegantly wrought gold cage, surmounting 
a musical clock work. In this cage is a fountain, and a bird not 
larger than a bee, which sings, flutters its wings, and flies from 
one part oLthe cage to another. 'The base of the second is also 
occupied 1^ a musical clock work ; it represents a group of qua- 
drupeds around the basin of a fountain, where a goat drinks, and 
performs a variety of movements. In front is a basket with a 
pear in it : the moment the pear is touched, a dog on the other 
side gna gtm his teeth, barks, and shakes himself till the pear is 
replacedlHKIe a monkey behind threatens him with a stick, and 
in the meantime munches an apple. A butterfly rests on a pil- 
lar above |he fountain, and moves its wings and feet. The back 
ground to tkis group is a mass of rocks, from among which, ilQw 
and then, a fox makes its appearance. Above these rocks there 
is a small patch of blue sky, and . the sun turning on his axis, 
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find also accomplishing his diurnal revolution. This is a remark- 
ably complicated piece of machinery, none of the figures being 
moVe than an inch in length. 

The thiidis a cage, very large and highly ornamented. On 
the top is a black man who beats time to the chiming oi^heveial 
satyrs and two monkeys, one of whom grins quite ludicrously. 
But the most wonderful things are two Canary birds that sing the 
natural notes of these birds, flutter and flap their wings, and 
spring from one perch to another. In this cage is a fountain, 
which falls by several stories ; and the artificial arrangement of 
pieces of glass represents so natuially the sound and glitter of 
falling water, that both the eye and the ear may be deceived. 

The fourth is a park with two country seats, out of udiich 
come two ladies, who exchange mutual salutations, and bow to 
the company. Attracted by the sudden flight and^ong of a bird 
in a grove beside them, they turn and listen. The bird, not 
larger Uian a bee, sijigs and flutters for some time, and then flies 
away among the trees. Upon this, the ladies repeat their bows 
and airtsies to each other and to the company, and sHthdraw 
into their houses. On the top of^e dome above, is a large but- 
terfly, which closes and expands wings and moves its feet in a 
perfectly natural manner. This and indeed all the machinery 
play a variety of tunes. 

The fifth and sixth are two magicians, the French and the 
American. There is a set number of questions to each and on 
any one of these being placed in a drawer for the purpose, the 
magician goes tlhtough a variety of ceremonies and gives the an- 
swer, which is always appropriate. It is said that seveial cele- 
brated mechanicians have been allowed to take these machines 


to pieces, yet have never been able to discover by what contri- 
vance the right answer is always given. 

The last is called a perpetual motion ; although perhaps the 
power that it possesses is not strong enough for any application 
to extensive machinery. It consists of a large wheel, around 
the edge of which are placed at equal distances a certain num- 
ber of moveable hollow cylinders, each containing an^^ual pro- 
portion of quicLsilver. The weight of the quicksilver, which 
moves from one side to the other as the wheel turns, detci mines 
the horizontal or perpendicular position of the cylinders. By 
their horizontal position, in falling, the circumferqMe of the 
wheel is contiijiually enlarged on one side, and diinini||H on the 
other by their perpendicular position in rising; this Mates two 
unequal semicircles, th^ one more eccentric than tbe other^ 
thqs causes a perpetual rotation. 
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Fascimiion t»f Ihe Sfiake* 

FASCINATION OF THB SNAKB. 

(l^rotft a tetter signed CMUnimiih te the New York CoIumbianO 

A friend in Soutii Carolina^ to whom I was on a visit, invited 
me to a morning walk round his plantation, and recommended 
our fowling-pieces as companions. The day proved to be very 
sultry; and while my fiicnd proceeded to give some directions 
to a gang of his Negroes at a distance, Im| advised me to take 
the benefit of a shade formed by a wood adjoining the field in 
which we then were. I took the hint; and while leaning on 
the fence, (which was constructed on a bank between two dry 
ditches,) I was ahirmcd by the rattle of a snake very near me« 
I ina^ntly sprung on the top rail of tlie fence, anil the next 
moment discovered thd* monster in one of the dutches within ten 
feet of the spot wheie 1 was seated. As I levelled my gun at 
his head, andiSvas in the act of pulling the trigger, his tail ceased 
to vibratOi Conscious, fiorn his position, that 1 was not Uie 
object of his regard, and that J was in no danger from him, 
and coi^ent that I could destroy him at any moment I pleasSed, 
I sat stiff to observe his furth^ movements. As his eyes seemed 
to be riveted to a particul^^pot, I followed their direction, 
and discovered a wood rat« At the moment of my first seeing 
this little animal, he was rising fiom a crouching posture, and 
endeavouring to retire by a retrograde movement. Thisattempt 
was imtnediately followed by a second tremendous cxercbe of 
the rattle, and the rat again sunk to the ground. I witnessed 
several repetitions of this operation ; and the result was, that, 
at length* the rat appeared perfectly exhausted ; the snake ad- 
vat^d towards his prey, and was in the act of taking it into his 
motiUi, when I dischaiged my two ban els at his head, and 
killed him on the spot. Whethei any of my pellets struck the 
rat, 1 am unable to say ; but, after the closest search, wc couhl 
detect no mark of violence about his body, and he was dead 
when I took him up. 

Some years after the foregoing circumstance had taken place, 
as I was accompanying a lad]^ to church in a gig, we were 
alarmed by the rattle of a snake on the road side. After I had 
tranquillized the horse, and prevailed on the lady to bc4d the 
reins, I i^turned to the spot from h hence the noise seemed to 
issue, ai^oon discovered the subject of our alarm. The men* 
ster wq|rf|||H in a coil, ready to strike, but manifested no con* 
cern ati|Rpfimach. Havinj; aimed myself with a long fence 
rail, I was In tiie act of crusliing bis head, when 1 saw a mliii 
in the very saiqe posture and condition whk'h the rat had ex* 
hibited.--*The fell of iny weapon disabled thesiirkc, and I soon 

dis- 
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dispatched him.~The rabbit I took into tny hands, without an 
effort on its part to resist or escape^ and deposited it in my com- 
panion’s lap : but it died before we reached the church. 1 am 
conficlent that the animal had sustained no bodily injury either 
from the snake or myself. 


LAMPYRIS ITALICA. 

M. Grotthus Ixtifng lately at Rome, paid particular atten- 
tion to the phosphorescent organ of the Lampyris halica. This 
insect plunged into water, continued luminojj^s for several hours { 
under oil of olives the light diminished after a quarter of an hour, 
and disappeared entirely after twenty minutes. The case was 
nearly the same with hydrogen gas an^. carbonic acid. ^When 
the insect wa^ withdrawn from this gas ^d transported imme- 
diately into an ordinary atmosphere, the pnospho^cenoe recom- 
menced on the instant. Some Lampyras in which ^ phosphores- 
cent power was so far extinct that oxygen gas could not revive it^ 
recovered it when plunged into ati atmosphere of nitric vapours. 
When the phosphorescence became extinguished by ttie nitric 
vapour, it could no longer be de^||kpcd by any other agent*~ 
Orotihus^s Fbrschungen^ 1820. 


AN AEROLITE. 

On the 15th of June last at three o’clock in the afternoon, and 
at the same instant when the high mountain called the Gerbierde 
Jone^ near Aubenas (department of Ardeche), disappeared and 
gave place to a lake, a globe of fire which threatened to swallow 
up the whole village of Berias in the canton of Argentiere (same 
department) descended peipendicularly upon a smiling Mley 
near Croz, where it left after two strong detonations an aerolite 
of the weight of ninety-two kite grammes, gunk more than two 
metres into the ground. — Btb. Phys. Ecofi. 


ATMOSPHERIC PHENOMENA* 

Bamberg, December 25, 1821. 

Yesterday, about seven o’dock.in tlie evening, the sky being 
clear and serene, there was obsen^ed in the neighbourhood of 
Battenheim and Altendorf an igneous meteor, of a globular form, 
about the apparent size of a full moon, which, after taking a di- 
rection from north-east to south-east, fell to the grouml^d dis- 
appeared, within explosion as loud as the report of a Its 

light was as strdlig as that of a bright flash of lightning^On the 
23th the mercury in the barometer fell lower thafi had ever b#ea 
seen by the oldest inhabitants. 

[This pfaaenofnenofi, says a letter from Frankfo^of the Slst 
ult., appears to have been seen at places veru distant from each 

1 2 other. 
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other* On the nights of the 24th and 25th the mercury likewise 
fell at Frankfort to 26 inches six lines, without being accompa- 
nied by any other change in the atmosphere but a strong wind, 
which did not rise to a tempest as in other places. The wind 
was stronger in the night of the 29th,. though the mercury had 
ris^ a little.] 

TRIGONOMETRICAL SURVEY. 

Captain Vetch and Mr. Drummond, the^'^«nginecr oflicers in- 
trusted with the conduct of the Trigonometrical Survey in the 
North of Scotland, have finished their task in Orkney and Zet- 
land, by establishing in those clusters of islands the several posi- 
tions which serve to connect them with the main land of Scot- 
land*: In their operatipns they were attended by the Protector 
gun-brig. Captain Hewet commander ; and that gentleman was 
employ^ at die same time in a nautical survey of various har- 
bours among Imose islands, which stood in need, particularly in 
JSetland, of more accurate charts than have yet been given to 
mariners. The lakoriohs and hazardous task has been brought 
to a conclusion, with one loss ; Mr.Fitzjames, midshipman, and 
four men, having gone fron^fe rendezvous at Calfsound in Eda, 
to the island of Sanda for s^e<provisions, were lost on their re- 
turn, in one of those fearful currents of tide (the Lashy roast), 
which are frequent among those islands. 


MEDICAL AND CHEMICAL LECTURES. 

Dr. Pearson’s Lectures on Physic will commence on Friday 
the. 8th of February, at No. 9, Georee-strect, Hanover-square, 
at 9 o’clock .in the morning; and Professor Brande will com- 
nuf^e his Course of Chemistry in the same week. Pupils to 
either of the Lecturers are free to both. 

LIST OF PATENTS FOR NEW INVENTIONS. 

To Julius Griffith, of Brompton Crescent, Middlesex, esq , 
who, in consequence of discoveries made by himself, and commu- 
nications made to him by foreigners residing abroad, is in pos- 
session of certain improvements itr steam carriagj^, and whicli 
steam carriages are capable of transporting merchandize of all 
kinds as well as passengers upon common roads, without the aid 
of horsQtopPated 20th December 1821.— 6 moQths allowed to 
' enrol .^||ffications. 

To Erard, of Great Marlborough-street, Middlesex, 

musical-instrument maker, who, in consequence of communica- 
tions made to him by a certain foreigner residing abroad, is in 
ptssession of an invention of certain improvements on piano 
fortes and other keyed musical instruments.— 22d Dec.— 6 ino. 

. To 
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To George Linton, of Gloucester-street, Queen-square, mer- 
chant, for a new method ofnmpelling machinery without the aid 
of steam, water, wind, air, or fire. — 22d December.— 6 mo. 

To Richard Ormond, of Manchester, Lancashire, iron founder, 
in consequence of a communication made to him by a certain 
person residing abroad, for an improvement in the mode of heat- 
ing liquids in boilers, and thereby accelerating and increasing 
the production of steam. — 7th Jan. 1822. — 6 months. 

To William Raveriscroft, of Serle-strect, Lincoln’s Inn, Mid- 
dlesex, peruke-maker, for his forensic wig, the curls whereof are 
constructed on a principle to supersede the necessity of frizzing, 
curling, or using hard pomatum, and for forming the curls in a 
way not to be uncurled ; and also for the tails of the wig, not to 
require tying in dressing, and further the impossibility of any 
person untying them. — 14th Jan. — 2 months. 

To Richard Summers Harford, of Ebhw Valtj Iroh Works in 
the parish of Aberystwith, Monmouthshire, iroif'master, for his 
improvement in that department of manufacture of iron coni- 
moiily called Puddling. — 9th January. — 4 months. 

To James Harris, of St. Mildr^’s-court, city of London, tea- 
dealer, for his improvement ii4|lie manufacture of shoea for 
horses, and other cattle, — 9th*Jah. — 6 months. 

To David Locscham, of Newman-street, Oxford-road, Mid- 
dlesex, musical-instrument maker ; and James Allwright, of Lit- 
tle Newport- street, parish of St. Ann, Soho, cheesemonger, in 
consequence of a communication from a foreigner residing abroad, 
of a new or improved keyed musical instrument, comprising in 
itself many qualities never hitherto produced in one. instrument, 
and possessing those qualities in clearness of sound, quality, di- 
stinctness, forte piano, delicacy of touch and shake on tb4key.H 
or notes by increasing to forte, and decreasing to piano at the 
will of the performer. — !4th Jan. — 6 months. , 

To Alexander Gordon, of the city of London, and David Gor- 
<lon, of the city and county of Edinburgh, esquires, for certain 
improvements and additions in the construction of lamps, and 
of compositions and materials to be burned in the lamps, and 
which niav also be burned in other lamps. — Nth Jan.— 6 mo. 

To Dam Gordon, of the city and county of Edinburgh, esq., 
for certain improvements and additions to steam packets and 
other vessels, part of which improvements are applicable to ocher 
naval and iparine purposes. — 1 4th Jan. — 

To Augustus Applegatli, of Duke-street, Lctt^^|wn, Lam- 
beth, Surrey, printer, for certain improvements irf^Mnting ma- 
chines. — I4th Jan. — 4 months. 
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BAROMETRIC OBSERVATIONS. 

Arundel, Jan. 15, 1822. 

SiR^ — I send you the Barometrical Observations made at this 
place on Novemter 12th, December 10th, and the Idth instant. 
Your obedient servant. 

To Dr. TUloch. G. Constable. 


1821. 

Barom. 

Tlier 

att. 

mom. 

det. 

Wind. 

Weather. 

Nov. 12 th. 

29-890 

.55-5 

55-0 

S.W. calm. 

Fair. 

9 

29-91.5 

55-5 

55-0 

S.W. do. 

Do. 


29-920 

56-0 

^0 

S.W. do. 

Do. 

11 

29-922 


55-5 

S.W. mod. 

Cloudy. 

12 

29-925 

.56*5 

.500 

S.W. do. 

Fair. 

P.M. 1 

29-928 

57-0 

.56-5 

S.W. fresh. 

Do. 

Dee. 10th. 

8 


52-0 

51-5 

S. fresh. 

Cloudy. 

9 

30-020 

52-0 

51-5 

S. by W. do. 

Do. 

10 

30-020 

53-0 

mi 

S. by W. do. 

Do. 

11 

30-015 

53«3-0 

S. do. 

Do. 

12 

29-992 

53*5 

.53-0 

S. do. 

Do. 

P.M. 1 

29-985 

54-5 

54-0 

S. do. 

Do. 

Jan. 14th. 
1822. 8 

30-293 

48-5 


W. calm. 

Fair. 

9 


48-5 

460 

W. do. 

Do. 


30-320 

48-0 

48-0 

W. mod. 

Do. 

11 

30-332 

48-0 

48-0 

W. do. 

Do. 

12 

30-325 

48-5 

48-0 

W. fresh. 

Do. 

P.M. 1 


48-5 


W. mod. 

Do. 


Croom’s Hill, Greenwich, Dec 31,1821. 

Sir, — With my last register of 1820, I mentioned that less 
rain had fallen that year than for several preceding, and that a 
want of water had been felt both by mills and canals. A similar 
observation will not be applicable to the year past, for the re** 
gister now sent shows a very great excess to the, quantity of 
London and its neighbourhood, beyond many former years. The 
evaporation has been rather less than the average of the Ust four 
years. It may be worthy of remark, that the rainy and most 
tempestuouf^^ather in the two last months has been of wide 
extent, an^wt the great storm about Christinas, when the ba- 
rometer wiiV low as 28*07 (say twenty-eight inches and seven 
hundredths), was very disastrous both here and in the Mediter- 
ranean, and that earthquakes occurred in Bavaria and other 
places. As the different heights of rain gauges above the con- 
tiguous ground on which the/ are placed, has a material, effect 
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oil the quantity of rain caught, it would be well if every person fa^ 
vouring the public with their observations would with every re- 
gister mention the height at which their instruments were placed 
above the ground. I remain, sir, your obedient servant, 

To Dr. Tillodu Henry Lawson. 

P. S. Having made atmospheric electrical observations, both 
day and night, with an exploring wire (sixty yards in length) 
from the 24th to the 26th of December, during the time the 
barometer was so low, I found all the electrical indications were 
constantly negative. 


Height of Rain Gauge and Evaporator above the Ground — 
^Qvx Feet. 


Months. 

Rain. 

Bvapo- 

ration. 

Months. 

Rain. 

Evapo- 

ration. 

1821. 

From 

Jan. 1 to 7 

0-674 

0-225 

1821. 

Jul. 8 to 15 

15 to 22 

0-155 

0*417 

0-663 

0-758 

7 to 14 

1*668 

0-041 

22 to 29 

0-{i87 

0*803 

14 to 21 

0-386 

0081 

29 to 5 Ai4c> 

0238 

0*760 

21 to 28 

0-055 

0-041 

A^.5 to 12 
'^Pl2 to 19 

0-677 

0-789 

28 to 4 Feb. 

0018 

0-156 

0-359 

0*589 

Feb. 4 to 11 

0-004 

0-139 

19 to 2« 

0-057 

0.927 

11 to 18 

0-000 

frozen 

26 to 2 Sept. 

1-636 

0-550 

18 to 25 

0046 


Sep. 2 to 9 

0-170 

0*487 

25 to 4 Mar. 

0-708 

0-213 

9 to 16 

1-045 

0374 

Mar.4 to 11 

1-055 

0-258 

1(5 to 23 

0-741 

0-468 

1 1 to 18 

0-216 

0-336 

23 to ,30 

0-389 

0-357 

18 to 25 ' 

0*354 

0-344 

30 to 7 Oct, 

0.949 

0 403 

25 to 1 April. 

0*818 

0-423 

Oct. 7 to 14 

0298 

0-203 

Apr. 1 to 8 

0-435 

0-503 

14 to 21 

0-424 

0-134. 

8 to 15 

0-637 

0-544 

21 to 28 

0-738 

0*1 U) 

15 to 22 

0-601 

0-449 

28 to 4 Nov. 

0-661 

0*167 

22 to 2!) 

0*053 

t)-S57 

Nov.4 to 11 

0059 

0*107 

29 to 6 May. 

0-050 

0-646 

11 to 18 

2-230 

0-168 

May 6 to 13 

0*081 

0-614 

18 to 25 

0-668 

0*108 

13 to 20 

1*492 

0-613 

25 to 2 Dec. 

0-987 

0-207 

20 to 27 

0*229 

0 640 

Dec.2 to 9 

0*979 

0 079 

27 to 3 June. 

0*138 

0-843 

9 to 16 

0*090 

0-076 

June3 to 10 

1*859 

0-697 

16 to 23 

1-22.9 

0*166 

10 to 17 

0*294 

0-539 

23 to 30 

2*477 

0*107 

17 to 24 

24 to 1' July. 

()*oa3 

0*194 

0-683 

0*850 

Total Inches. 

31-143 

20507 

July 1 to 8 

0*947 

0-427 




Rain. Kv|||tetio 


nierefeilin 




1817. .. 

25*349 

.. .. 1817 

• • ^F!I27 

1818 .. 

24*252 

,, 1818 

.. 27-064 

1819.. .. 

27-839 

.. .. 1819 

.. 21-369 

1828 .. 

23*274 

.. .. 1820 

.. 19-621 

1821 .. 

31-143 

.. .. 1821 

.. 20-507 
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Barom. 


Then 

detach. 

Wind moderate. 

Pec. 10, 8'' 

29»308 

51-5 

61- 

S.W. blowing; down an inclined 1 

9 

29-314 

62- 

61-6 

plane from the house. 


10 

29-300 

62- 

62- 

S. blowing freely to and past C S 

11 . 

?9-278 

63’ 

53- 

the house, 


1822. 






Jan. 14. 8 

29-750 

46-5 

40- 

S.W. blowing, &c. rather ’ 

2 

9 

29-772 

62*5 

41* 

Do. [strong. 


10 

29-780 

54- 

42- 

Do. 

ill 

11 

! 29-788 

64-5 

42- 

W. Do, 

as Q 

12 

29-772 

69-5 

42-5 

Do, 

■It 

1 

29-770 

55- 

43* 

Do. J 

E-“ 


Sir, Hafod, near \fo1d, Flintshire, Jan. If), IB22- 

The above are the heights of toy Barometer at the specified 
times* But I beg leave to observe, that neither these nor my obser- 
vations in February last were corrected by the fi action marked 
on the Barometer, namely, for^ I conceive that the differ- 
ence is too minute to be regarded until the general operation of 
the instrument is found to be less varied with reference to the 
desired object. ^ 

It will be seen that there is a very material difference in the 
comparative heights of my Barometer, and those of your other 
correspondents in February and December. In the former inontli 
the prevailing wind (which was very moderate) came up the Vale 
of Mold almost directly against the front of my house, which is 
sheltered by a plantation of 27 years growth, and of considerable 
extent, on a hill at a short distance behind it; and at that time 
the average height of the mercury in my Barometer appears to 
have been very nearly the same as in that of Col. Beaufoy at 
Bushey Park. Whereas in December, with the wind from an 
opposite quarter, mine appears to have been lower by ‘245, though 
with a higher temperature. 

Is it possible that from this cause the atmosphere here in Fe- 
bruary may have been locally condensed f Allow me to throw 
out this hint, as I conceive that experiments might be made to 
ascertain whether this is the case under such circumstances, but 
which I have not leisure at present to attempt. At any rate, it ap- 
pears to me to be desirable that each communication should be 
accompanied by a statement of the situation of the Instrument 
with ref eqg|c e to the adjacent country or building, ckc. as op- 
posed orwib'wise to the prevailing winds at the times of obser- 
vation. 

I am, sir. 

Your most obedient servant, 

Wm.Ward. 

P.S. 
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P. S. Upon a hasty observation of the winds that have pre- 
vailed in different months, with reference to the greatest discre- 
pancies, such as Cruiiipsall and Leighton in June and August, 
Manchester and Leighton in April and June, &c. See. these 
winds appear to me to have been always from opposite quarters. 
Your correspondents will be able to appreciate the probable ef- 
fects of the variation of the wind at their respective stations. 


The following Barometrical Observations for 1821, taken at 
10 o*cIock daily, were made by Mr. R. Webster, Cornhill, 
London, 

IiichsflJP Inches. 


January • , 
Maximum , 
Minimum . 
February , , , 

Maximum . 
Minimum , 
March . , . 

Maximum . 
Minimum < 
April 

Maximum. 

Minimurar! 

May 

Maximum , 
Minimum . 

June 

Maximum 
Minimum , 


30*229032 

30-95 

29*125 . 

30-211(50 

30*fi5 

29*35 

29*r)79!)32 

30-30 

29*15 

29*655833 

30-05 

29-35 

29- 866935 

30- 20 

29- 25 

30- 15 
30-25 
29*()5 


July .. 
Maximum 
Minimum 
August 

Maxinuiin 
Minimum 
LSepternber . . 
* Maximum 
Minimum 
October • . 
Maximum 
Minimum 
Novcuibor 
Maximum 
Minimum 
December 
Maximum 
Minimum 


29- 942193 

30- 225 

29- 65 
29*937096 

30- 15 
29*55 
29*8425 
30*20 
29'45 

29- 901774 

30- 255 
25-20 
29*830833 
30-25 

29- 35 
28-880 

30- 20 
28-35 


The mean atmospheric pressure of the whole year 29*833236 
The maximum of the year • . . . • • • • • , 30*95 

The minimum of the year 28*35 

The barometrical range 2*6 

The elevation of the place of observation (as measured by a 
capital mountain barometer by Mr. Jones, taken at the mean of 
several observations,) at 60 feet above the level of the sea ; the 
latitude. at 5l deg. 30 min. 38 sec. Noith ; the radius of the 
earth consideired 3954*590 miles. 

N. B. The elevation is particulaily given, force of 

gravity' increases inversely as the square of the distSice from the 
earth’s centre. 


Be- 


VoLS9. No. *285. Jan. 1822. 


K 
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ANNUAL RESULTS. 


Barometer. Imhes. 

Highest observation, January 23d Wind N. 30*S80 

Lowest do. (continuing 14 hours) Dec. 26th. S, 27*380 

Range of the mercury • • • • 3*500 

Mean annual barometrical pressure 29*587 

Greatest range of the mercury in December . . . . 2*820 

Least do. do. • • June 0*930 

Mean annual range of do. •• 1*606 

Spaces described by do. . . • . 97*600 

Total number of change^n the year • • • • • , 201*000 


SiWk Thermometer. 


Greatest observation, August 23d. . . Wind S.E. 78*000 

Least do. January 2d and 3d. \ N. 

and February 26th. J 

Range of the mercury in the thermometer . . . . 58*000 

Mean annual temperature • • 47*908 

Greatest range in August . . 38*000 

Least do. December •. 21*000 

Mean annual do. • • . . • « • • 30*4 16 


IVinds. Days. 

North and East 70’0f 0 

North-East and South-East 57*000 

South and West 119*000 

South-West and North-West • • 99*000 

Variable 20*000 

Raifij &c. Inches. 

Greatest quantity in December 5*370 

Least do. February 0*260 

Total amount for the year .. •• •• ., 28*960 


Observations. 

Pressure . — The most prominent features which present them- 
selves, and the most worthy of remark, are, the great elevation 
of the Barometer in January, and its unprecedented depressions 
in December, the greatest of which, and the minimum for the 
year, occurred near midnight on the 24th,* and continued until 
2 p. M. the 25th, attended with a most violent gale from the 
South ; thunder and lightning, and torrents of raij^inounting 
with what had fallen the previous night to nearly inches. 
On the 29tb, the Barometer again fell to 27*73, which it 
rose rapidly. From ^he 16th to the 3 1st it never attaiiged 
29*00, though the changes in its direction were almost daily, and 
frequently considerable. 

Temperaiure.^The mean annual temperature, which is one 

K 2 degree 
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degree above that of the preceding year, and is owing to the 
mildness of the autumnal and winter months, fully compensated 
for the decrease from the usual averages experienced in May, 
June, and July, which were the only months below the means of 
the corresponding periods in 1820. 

Wind . — ^Thc prevailing winds are again S.W. and W. The 
Nortl^, and Southerly ones are nearly equal, and the N.W. and 
S.E. exactly so. The strongest winds have blown from the 
South, and particularly towards the close of the year. 

Bmn . — The amount of rain, which has annually and gradually 
decreased since the wet year 1816, is less than that of the pre- 
ceding one, though the two last nionl|||||||have nearly brought up 
the usual average. If the rain be taken from the last quarter of 
the moon, commencing the 16th ult. up to the same time of the 
present period (the 15th), the total amount exceeds six inches 
and a half, — a most unusual quantity for these parts. 

NcwMcilton, Jan. 15, \S'2± ' J. S. 

Dear Siu, — H aving for a considerable time past kept a Me- 
teorological Journal at this )>lacc, 1 beg leave to transmit my 
last year’s table, &c. for insertion in the Philosophical Journal. 
The instruments made use of are the best I could procure in 
London, except the rain-gauge, for which I am ipdebted to Luke 
Howard, Esq. and the register is kept with great exactness. 

Your most obedient servant. 

New Malton, Jan. 15, 1822, JaS. Stockton. 

To Dr. Tilloch, 

The following account of the quantities of Rain which has fallen 
in each month, in the years 1820 and 1821, is furnished by a 
gentleman residing in St, Thomas’s, near Exeter, in which parish 
the account was kept: 

1820. Inches. 1821. Inches. 

January . . 3*68 January . • 2*53 

February •• 1*38 February .. 0*32 

March .. 1*84 March . 4*49 

April .. .. 1*44 April .. .. 3'43 

May .. .. 2*23 May ,, 3*06;V' ’ 

June .. .. 057 June ,, ., I'2f6 

Julv .. .. 1*05 July .. 2*98- 

f :ust .• 2*17 August •• 2*38 

ternber 2*42 September .. 3*10 

Octobi^r .. 5 ’68 October .. 3*36 

November .. 1*62 November •• 5*44 

December 2*49 December •• 8*56 

26 inches 57‘100dth'3 41 inches SS-IOOdths 

Jan. 
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Jan. 22, 1822. 

Dear Sir, — Having sent the calculated results of the ob- 
servations on the Barometer in in\ last, up to November, and 
having completed the year 1821, as to the monthly observations, 
I consider it due to yourself and correspondents to acknowledge 
the obligation I feel for the attention shown to the subject pro- 
posed by me ; and to assure you that I shall feel great pleasure, 
at some future period, in renewing the course under some im- 
provements, and hope to be able to fix the zero by a permanent 
mark, in one or more convenient places in London ; whence, by 
means of a revised section of the Grand Junction Canal, extend the 
line of determined altitud||||^ver a large district. The connexion 
of other canals, when the^ sections have been revised, will carry 
the line of known altitudes to nearly all the towns of importance 
in the country. The intermediate pljices may afterwards be deter- 
mined with considerable accuracy, by taking short distances and 
proper states of the atmosphere. 

It is highly to he regretted that the heights determined by 
the late Col. Mudge and otliers, in the gieat National Trigono- 
metrical Survey, cannot be depended on. I have been at the trou- 
ble of levelling, to detci mine the relative heights of several near 
the borders of the Grand Junction Canal, and am sorry to find 
a variation of 20, 30, and 40 feet from the lieights published in 
the Survey. Considering the impoitanceof some of the principal 
stations, particularly those u«5cd in ascertaining the relative length 
of degrees in the different sections of the English arc, it would 
not be unworthy of the Honourable Boaid of Ordnance to correct 
these heights by actual levelling : the necessary time and expense 
would be very small. 

In your last Number are two months observations at Crump- 
sail and Manchester, and one at Focklington, the calculated 
heights of which relative to Leighton I beg leave to send, in ad- 
dition to those of last month, viz. 

Cruinpsall above Leighton. Manchester above Leighton, 

November 187 foet. November 8 feet. 

December 247 December 86. 

Pockliiigtoii above Leighton. 

December 1 1 feet. 

To Dr, Tilloch, Yours truly, 

B. Bbvan. 

P. S. In last month’s Igttcr I omitted to say Mr. Cary’s^ba- 
rometcr was below Leighton. 
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Extracted from the Register kept at Kinfauns Castle, N. Bri- 
tain. Lat. 56® 23' 30". — ^Above the level of the Sea 129 feet. 



Aborning, 

Evening, 

Mean 

bepth 

1 

— 1 


10 o'clock. 

lOo'cloclL 

Tempr. 
by Six's 

of 

N® of Days. 1 


Mean height nf 

Meanheight of 

Rain. 

.2 1- Bs 


1821. 

Barom. 

Ther. 

Barom. 

Then 

Thcr. 

iGB&SSBSS 


(S 

January. 

29-791 

37*645 

29-780 

36-903 

37.225 

3-20 

14 

17 

February. 

30-131 

40-750 

30-124 

38-928 

40-357 

0-60 

7 

21 

March. 

29.465 

42*096 

29-425 

39-774 

41-290 

350 

18 

13 

April. 

29.510 

49-366 

29-503 

EMPjOII 

m 

3*35 

16 

14 

May. 

29-768 

50-193 

29-758 

44-935 

1-70 

15 

16 

June. 

.30-779 

56*666 

30*112 

50-866 

0-50 

6 

24 

July. 

‘?9-784 

59*161 

29-786 

54.709 

58-419 

1.10 

12 

19 

August. 

29-802 

59-612 

29-800 

55-222 

59-290 

1-15 

9 

22 

September. 

29-642 

57*366 

29-630 

54-066 

56-666 

2-10 

16 

! 14 

October. 

29-654 

48-9fi7 

29-647 

47-580 


1.75 

14 

17 

November. 

29-463 

43*233 

29-487 

[loKj 

42-633 

5-25 

20 

1 10 

December. 

29-176 

40*290 

29-178 

39.935 

40-290 

4-80 

25 

1 6 

1 



48-779 

29-686 

45-768 

47-931 

29-00 

172 

193 


ANNUAL RESULTS. 


MORNING* 


Barometer, 


Thermometer. 


Observations, Wind, 


Wind. 


HiRhest, 23d Jnn. W. 

30*74 

6th Sept. 

67* 

Lowest, 25th Dec. W. 

28*14 

3d Jan. SW. 

20*' 


EVENING. 


Highest, 22d Jan. NW. 

3069 

1 3d Sept. SW. 

62<> 

Xiowest, 25th Dec. W. 

28*12 

1 4th Jan. NE. 

210 

Weather. 

Days, 

Wind, 

Times, 

Fair . . . 

193 

N.andNE 

. 10 

Rain or Snow 

172 

E. and SE 

. 132 


— 

S. and SW 

. 45 


36S 1 

1 

W. and NW 

. 178 



365 


Extreme Cold and Heat, by Six’s Thermometer. 

Coldest, 3d Jan Wind SW. .... IS* 

Hottest, 23d August .... Wind SE, . . . 74* 

Mean Temperature for 1821 47^ 9315 


Result op Two Rain Gauges. In. lOO 

Centre of Kinfauns Garden, about 20 feet above the level*) a, ..o 

oftheSea . . 

Kinfauns Castle, 129 feet, • • • • 29*00 


MKTHORO' 
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METEOROLOGICAL JOURNAL KEPT AT BOSTON^ 
LINCOLNSHIRE, 

BY MR. SAMUEL VEALL. 


[Tiie time of observation, unless otherwise stated, is at 1 P.M .] 


1821. 

'r 

Moon. 

Thormo- 

ineter. 

Baro- 

meter. 

State of the Wciather and Modification 
of the Clouds. 

t)ec.l5 

DAYS. 

21 

49*5 

29# 

Fine 

16 

22 

53*5 

29 ‘To 

Ditto 

17 

23 

50* 

29*25 

Ditto 

18 

24 

48' 

28*82 < 

Cloudy — lightning at night. 

19 

25 

46- 

28*82 : 

Ditto 

20 

26 

40* 

29*15 

Fine^heavy rain at night. 

21 

27 

43* 

28*73 

Stormy— rain A.M. 

22 

28 

44*3 

29*10 

Cloudy 

23 

29 

40* 

28*80 

Rain 

24 

new 

43*5 

28*65 

Fine — heavy rain A.M. 

25 

1 

41* 

28*15 

Stormy — Ditto A.M. 

26 

2 

1 38* 

28*40 

Cloudy— sharp frost this morning, 

27 

3 

41* 

28*80 

being the first this .season, and 
Cloudy [rain at night. 

28! 

4 

42* 

28*50 

Ditto — stormy with rain P.M. 

29 

5 

45* 

28*33 

Ditto. 

30 

6 

43*5 

29*02 

Rain^' 

31 

7 

42*5 

29*75 

Fine 

1822. 
Jan. 1 

8 

41*5 

29*44 

[rain P.M. 

Cloudy^rain A.M, — stormy with 

2 

9 

38-5 

29*45 

Ditto — stormy with rain A.M. 

3 

10 

39-5 

29*60 

Ditto— rainy morning. 

4 

11 

38* 

29*27 

Ditto— ditto. 

5 

12 

37- 

29*80 

Fine 

6 

13 

36* 

29*95 

Ditto 

7 

full 

37- 

29*85 

Ditto — snow A.M. 

8 

15 

36- 

29*95 

Cloudy 

9 

16 

42* 

30* 

Ditto 

in 

17 

42*5 

29'90 

Ditto 

11 

18 

48* 

30^ 

Ditto 

12 

19 

48* 

30*08 

Ditto 

13 

20 

50* 

*30* 

Ditto 

14 

21 

46* 

29*95 

Stormy 


N. B. Tile Mercury in the Barometer was lower at this place on the 25th 
December than on any day the last six years. 
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By Mr. Cary, op the Strand. 


Days of 
Muiitl). 


Dec. 27 
28 
39 

30 

31 

Jan. 1 



38 47 47 

44 38 46 

46 46 45 

4*2 44 3Q 

36 43 37 

40 45 36 

35 42 34 

34 38 37 

37 38 35 

34 38 34 

34 38 38 

34 37 35 

34 38 38 

39 44 36 

34 43 42 

42 47 46 

43 47 46 

47 48 45 

43 47 40 

40 42 53 

32 37 30 

31 37 34 

32 43 42 

42 45 45 

46 30 45 

45 47 46 

41 47 43 

42 47 46 

45 47 47 

46 48 44 ' 

44 47 35 


99-02 

28.54 

•54 

•95 
•68 
•70 
• *72 
•26 
•90 
30*05 
29-99 
30*13 
•19 
•14 
*28 
•35 
•34 
•30 
•23 
*17 
•17 
•27 
•44 
•23 
•37 
•51 
•28 
29-91 
30^05 
•13 


Weather, 


Stormy 

Stormy 

Cloudy 

Rain 

Fair 

Showery 

Fair 

Fair 

Rain 

Pair 

Fair 

Rain 

Fair 

Fail- 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Fair 

Fair 

Fair — snow in the 

Cloudy [night. 

Fair 

Cloudy 

Cloudy 

Fair 

Fair 

Cloudy 

Rain , 

Fair v ’ 


N.B. The Barometer's height is taken at one o’clock. 

Observations for Correspondent who observed the 
14th Jan. 8 o’clock M. Barom. 30*312 Ther. attached 52® Detached 4 o 

Z Z it Z Z Z Z 3H Z Z 

1 N, •• wiw *302 mmm mmm mmm 50 ^ 47 
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XVI I . On the Absurdity of burying IVeeds and turning-^in young 
Crops with the Intention of making them serve as Manure, 
By Mrs, Agues Iubetson. 

To Dr. Tilloch. 

Sir,— To establish facts upon the sure and solid foundation 
of repeated experiment, and to discard all those customs that are 
derived from too hasty conjecture, and which have not been sub- 
jected to proper trials and strict examination, is the duty of every 
botanist and agriculturist. That such an error as burying weeds 
and turning-in young cr^s for the purpose of making manure, 
should have been maintained in regular practice, without any ra- 
tional person considering that it was admitting the grossest con- 
tradiction in practice, if not in words, is most strange. We 
wish to keep our roots, such as carrots, turnips, potatoes, free 
from decay till we want them : for this purpose we place them 
in the earth ; cooks and others having experienced that placing 
venison in the soil will either freshen it, or at least stop its 
further progress towards decomposition. These various trials, 
therefore, prove the earth to possess the power of repelling pu- 
trefaction. How then can we in the same manner, and at the 
same season^ turn-in our weeds, and the refuse of our fields 
and gardens, and expect by this means to procure for that crop 
just put in, manure that will nourish and support it ? Is that 
not pretending that the earth will preserve and at the same 
time decay? Can it do both ? If the crop requires manure, is it 
not deceiving oiirselyes to turn ill that matter which will not 
produce it? If the^positive proof we have received, both in 
the animal and vegetable world, of the earth’s preserving 
powers, does not suffice to convince us, a trough is easily pro-* 
cured. I tried two for three years. We know that potatoes, 
&c. are not only preserved, but that their roots grow^ and that 
the plants throw up stickers and new shoots: on examining the 
trough, I found that the grass and weeds had repeatedly spread 
suckers through the top of the case, which proved that they 
were still perfectly alive. Sir H. Davy (that great luminary of 
the physical and chemical world) has said that vegetables do 
not produce manure that can be serviceable to a croj); .which, 
when we consider the process the plants must pass through after 
death, before they can be sufficiently decomposed to serve as 
manure, is completely exemplified. There are always three fer-^ 
mentations succeeding death, and each tak^ a long time $ the 
saeckarine^ the vinous^ and the putrid. It is easy to know the dK* 
ferent states in which the vegetable is at the time of examination, 
Vol.59. No. 286, Feb. 1822. L since 
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since tire first is always attended with a sweetish taste and clammy 
feel ; the vinous has generally a sour acid smell ; and the last 
will be known by its unpleasant effluvia. All these processes I 
never saw take less than two or three years. How then can they 
be serviceable to a crop of wheat that is only in the earth a few 
months ? 

It always appeared to me that there was a strange confuhion 
by botanists and gardeners in comparing fresh vegetables, or 
plants but just dead, with dung, as if they both passed through 
the same process when replaced in the eartl]. Dung has 
already been exposed to a very high temperature, to the effects 
of the gastric juice in the stomach of the animal; And therefore 
enters the earth after it has undergiAte each separate fermen- 
tation. No wonder it is of such geneial^isA, since ir is capable 
of being directly ajiplied to the service. of sujmorting the plants. 
But how different is the situation of vegetable^just cut or drawn 
up by the roots, and then replaced in the earth ! Thqy are not even 
dead. After keeping onc*t?<ni^^crased for near three years, in 
which I luul placed houghs of trees and herbaceous vegetables ; 
and another, in which were weeds and iiKiigenous plants ; most of 
the latter greiq tip agaioj and many made their way through the 
top of the trough, — but in the first the hark of the boughs was 
alone destroyed: no other part was touched, merely diiticd. 
What is most curious, several of tlie shoots had formed frcsli 
buds in the eaith, hut perfectly without scales; which accords 
with the early decay of the bark. 

Another custom almost ecjimlly fatal to the farming system, 
is planting green crops, letting them grow for a time, then 
ploughing them in as manure for the crop of wheat the following 
season. When the corn has been reaped, perhaps, and two 
green crops taken after them, I have secured the one turned in 
to make manure, and found that the leaves were often eaten 
by vermin, but no other part in the least decayed; it had 
drawn around snails and worms, — but that I suppose was not the 
advantage to he reaped from the insertion of the plants. In the 
savannas of America, or the vvoods in the back settlements, I 
doubt not that the trees dropping where tliey grew», and having 
a century or two to assist in their decay, may at last form that 
black mould which may be of service to plants. But what a 
mixture each season must it make wdth atmospheric juices, with 
rains and dews, ere this can be effected ! How many adventitious 
and accessary circumstances must this length of time produce, be- 
fore it can complete.th,e decomposition and its reformation ! The 
fat mould of New Holland is almost too rich for the common 
plants of England and Scotland, ami for most wheats ; nay, in this 
country, in places where cultivation is yet little practised^ provided 

much 
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much wood falls there, 'tis often discovered in nearly the same 
slate. It is also possible by this means to fmd the woods cut 
down by the Romans, when they wished to drive the great Carac- 
tacus and the Britons hack, and not leave them the shelter they 
sought there. It is certain a very great expense would he spared 
the farmer, and he would soon find his fields hy degrees grow 
dean, when he had thvee or four times taken out all his weeds 
without returning tliem to the earth, to burn them alone (not 
paring and burning); thongli they will make hut a very few ashes, 
still that little quantity may be of u«>c : and they would soon find 
what an expense would he spared. The greater part of pernicious 
weeds are only to he killed by manuring ; drawing them from the 
earth hy ploughing often only increases the number. A gentle- 
man in this county had a lawn so oveigrown with Colt’s-foot, that 
he ploughed four or five times, and each ploughing increased the 
fjiiantity ; at last he Was persuaded to give it a thorough dressing of 
dung, of short muck, but turned in hot from the cart. It com- 
pletely killed the weeds, and hc*had as fine a field of RedClovtr 
as I should ever wish to see.^ Sonchuspalitsltisy which had over- 
run a lawn adjoining the K c, was entirely de8tro}ed so as not to 
appear again, by manuring a few times with rather hot lime. 

1 never found any manure that would kill Dock without taking 
it out first with the extractor and filling the holes with quick- 
lime ; then waiting to put in the crop, till this had been done 
several times, that the hot lime might not injnie. 

iSir II, Davy has informed us of lime, that it is in its passage 
from quick-lime to carbonate of lime it is capable of decompos- 
ing vegetables;'' but he expresses himself as if not quite certain 
of the fact. It was however on this opinion I have acted, and 
founded my various trials. I first placed diflferent sorts of meat in 
a small trough on mild lime, and covered it with the same matter. 
Its effects were most curious; the lime formed a cake near two 
inches in thickness around the meat, which appeared to shut out 
all air, as it was perfectly dry and hard. The manner in which 
animals and vegetables decay is very different ; the first undoubt- 
edly forms a vacuum, and thus preserves it. In the case of vegetables 
the lime is always perfectly loose, and not in any manner coagu- 
lated ; but to my great astonishment they were so much decayed 
even in their wood and muscle (the hardest part) as to promise 
total decomposition, if lime had been once more applied. 

Next to banishing weeds, the most important subject to com- 
mon agriculture, is to ascertain mo%t positively how soon and 
in what state lime will decay the woody plants or trees ; and 
enable them to return (if they ever do so) to that siiuat^n 
which will fit them to be of service as manure to other plants. 
This is certainly only to be effected by their becoming earth 
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agaiUf or at least a sort of decaying matter, nearly allied to a 
kind of fat mould which we sometimes get from an earth that 
has not been broken up for a vast time, but that if suddenly put 
into tillage gives a very great return. When I opened the trough 
the second time, the wood was certainly more decayed than ten 
years of earth would have effected ; and 1 found some black greasy 
powder rather too fine for earth, but much like it. If three 
dressings of tolerable hot lime will bring into agricultural order 
our commons loaded with furze and Eiica^ it would certainly 
answer in point of expense, especially as the upper layer might 
be carbonate at the third time of manuring, which would bring 
a fine bed of Cow Clover. 

It is quite painful to see to what extraordinary expenses far- 
mers will expose themselves to ruin their land. Whatever is the 
fashionable manure in the neighbourhood, whether it is lime^ 
dungi marlj ashes, or clay, though perhaps the soils may be as 
various as our climate; still the same nutriment is applied. It is 
very common to see one manure placed on another which renders 
it perfectly nugatory, as lime on dung, lime on lime. In follow- 
ing the labours of a farmer, especially in Devonshire, you would 
think it was quite enough to dirty straw to make it manure. I 
have often seen straw thrown at a great expense in roads where 
no horses passed, the straw serving merely to tie the lumps of 
earth together, that when the frost came it might become .im- 
possible to break or decompose them. If nutriment is necessary 
to plants (and few will deny so obvious a proposition), it must 
be that nourishment which can assimilate with their juices, the 
quality of the vegetable planted, and the manure must be ap- 
plied accordingly. Nutriment is given in three ways ; first, spread 
or scattered; secondly, laid into drills as a sort of top dressing; 
the third is by the drill-machine with long dung, which does 
best for wheat, especially in clay soils. But each must not only 
be adapted to the plant which is going to be placed in the 
ground, but the plant must be also suited to the soil, and the 
manure must be suited to both. It is a well known fact, that 
we are the only people who thus ruin their agriculture by being 
indifferent to this subject. 

There are but few agricultural plants usually made use of by 
a farmer ; of the^e I selected twenty to try in a variety of soils 
to endeavour to ascertain in which ground each would yield the 
greatest return, looking to profit. The turnip and carrot gave 
three parts in twenty more in sand than in any other soil. The 
cabbi^e two parts more in clay than in any other earth. The 
immense difference maintained by the Saintfoin id chalk or lime- 
stone^ never proved less than an increase of four in twenty : Hops 
showed a predilection nearly as great. The Cow Clover wds 

equally 
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equally decided in its choice of poor sand. The Maiic^el evinced 
its superiority in clay. As to the wet and dry clovers, to 
change their soil is to destroy them. In the wheats, to n^istaUe 
the soil for which they are intended is to blight them more or 
less each year. I have been constantly able to banish and bring 
on the blight by this means. There are several wheats for each 
sort of land, so that the identical plant niny be changed as often 
as is necessary. The experiment of the farming plants tried 
three years successively, and the quantity of manure given them, 
though differing in quality, was as nearly as possible the same 
in measure. 

How is it possible to conceive that the same manure can suit 
each soil? A hot gravel which wants cooling, moisture, and nu- 
triment; a cold stiff clay which requires dispersion, pulverizing, 
dryness and support ; a rich earth which calls only for lime to 
reduce its acidity; or a poor sand that demands bindings nourish- 
ment and moisture; a limestone which, like the clay, wants pul- 
verizing, support and warmth. The hot gravel is more admira- 
bly manured >vith marl and ashes: the clay after drying is best 
assisted with sand and good rotten dung, vvliicli divides, warms and 
supports it : a rich earth wanting only lime to reduce its acid : 
the poor sand, marl, or clay and chalk mixed with long dung. 

Thus there is a sort of law by which the most unlearned or 
careless farmer might plant his vegetables, put in his corn, ac- 
commodate his various plants according to their soil ; in short, 
make good husbandry by thus proceeding by rule, and by means 
of. the most trifling trials comprehend the earth of which each 
field was composed. I taught several farmers the method of 
attaining this simple piece of knowledge without trouble or ex- 
pense. Thus, if the stiffness of a clay is to be ascertained, by 
way of properly adapting its manure, which is absolutely neces- 
sary, form a small bason of it, and pour in a cup of water: the 
time the water is passing off will at once show its strength by 
its retentive qualities, and of course the nutriment it requires. 
If marl, the quantity of acid necessary to saturate and decompose 
it will sho\v its goodness, since ISir H. Davy says that 50 per 
cent, of lime is sufficient to make it tolerable good manure ; if 
60, as some I have found at Exmouth, it is very excellent marl ; 
the rest is a sort of soapy clay, which adds to its value. If sand, 
if the soil is washed in four times its weight of water, the sand 
wfll subside at bottom and show of what else it consists. How 
often is clay found as a subsoil to sand ! If it was therefore ex- 
amined, it is only mixing and adding long dung, and the whole 
becomes compounded lor many plants. How often does a fiir- 
roer go to great expense to procure that which he would find 
,in his next field ! If the farmer tries his sand, it is necessary he 

should 
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should know of what species it is, that he may manure accordingly. 
If siliceous, it will scratch glass : if calcareous, the acid^will show 
it : if aluminous, it is so soft that it will cut with a knife, the small 
stones are so soft. All these things are of consequence for a 
farmer to know ; and a small pamphlet of this might be useful, 
with the trial of the rest of the twenty plants. 

I must mention, before I close this letter, that my weeds were 
all marked before they were placed in the trough with coloured 
threads, by which means I knew them again when growing up. 
I cannot think it* a fair trial without the matter said to have 
l>een weeds is taken out and examined, to show in what state 
it isy whether really capable of manuring plants, or not. A gen- 
tleman, after letting his gardener rake out the hole, showed me 
earth which he declared had been weeds two months before ; I 
only insisted on seeing the raked matter, and ul) the weeds which 
had not grown up were in it in a lialf-dying state: but in woody 
plants the folly is still more complete, and in turning>in young 
crops of beans or vetches, except the leaves that arc eaten by 
vermin, all the rest remains perfect, take it out when you will. 


XVIII, On the Separation of Iron from other Metals^ By 
J, F. W. Hkaschbl, 

An easy and exact method of separating iron from the other 
metals with which it may happen to be mixed, has always been 
a desideratum in chemistry. Every one conversant with the 
analysis of minerals is aware of the difhculty of the problem, 
which indeed is such that, in expcrinieiits conducted on any 
thing like a large scale, it might hitherto be regarded as insu- 
perable. In consequence of this, and of the importance of the 
inquiry, there is hardly a chemist of eminence who has not pro- 
posed some pr.ocess for the purpose, but (with the exception of 
that which depends on the insolubility of the pcrsucciiiate of the 
obnoxious metal, which I have not tried, and which is too ex- 
pensive to be resorted to for any but the nicer purposes of ana- 
lytical research) they are all of them either inadequate to the end 
proposed, intolerably tedious, or limited in their application. That 
which I have now to propose, on the other hand, is liable to none 
of these objections, being mathematically rigorous, of general 
application, and possessing in the highest degree the advantages 
of facility, celerity, and cheapness. It is briefly this : 

The solution containing iron is to be brought to the maxi- 
mum of oxidation, which can be communicated to it by boiling 
.** 

* From the Transactions of the Royal Society for 1821, Part II. 

with 
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witli nitric acid. It is then to be just neutralized, while in a 
state (f elullithny by carbonate of ammonia. The whole of the 
iron to the last atom, is precipitated, and the whole of the other 
metals present (which I suppose to be manganese, cerium, nickel^ 
and cobalt) remain in solution. 

The precautions necessary to ensure success in this process are 
few and simple. In the first place, the solution must contain no 
oxide of manganese or cerium abovp the first degree of oxidation, 
otherwise it will he separated with the iron. It is scarcely pro- 
bable in ordinary cases that any such should be present, the 
protoxides only of these metals forming salts of any stability ; 
but should they be suspected, a short ebullition uith a little sugar 
will reduce them to the miniimim. It nitric acid be now added, 
the iron alone is peroxidized, the other oxides remaining at the 
minimum*. Moreover, in performing the precipitation the me- 
tallic solution should not be too concentiated, and must be agi- 
tated the whole time, especially towards the end of the proceSsS; 
and when the acid reaction is so far diminished that log-wood 
paper is but feebly affected by it, the alkaline solution^must be 
added cautiously, in small cpiantities at a time, and in a diluted 
state. If too much alkali he added, a diop or two of any acid 
will set all right again ; l)ut it should be well observed, as upon 
this the whole rigour of the process depends, that no incon- 
venience can arise fiom slightly surpassing the point of precise 
neutralization, as the newly frect pit nted anbonnles of the above 
enumerated metals are rcadUi/ soluble^ to a certain extent^ in 
the solutions in which they are formed {though perfectly nev^ 
tral). In the cases of cobalt and cerium, this redissolution of 
the recent precij)itate formed by carbonate of ammonia is very 
considerable, and a solution of cither of these metals, thus im- 
pregnated with the metallic carbonate, bt comes a test of the 
presence of peroxide of iron, of a delicacy surpassing most of the 
reagents used in chemistry, the minutest trace of it being in- 
stantly thrown down by them from a boiling solution, provided 
no marked excess of acid be nresent. To he certain however 
that we have not gone too far, it is advisable, after separating 
the ferruginous precipitate, to test tlie clear liquid, while hot, 
with a drop of the alkaline caibonate. If the cloud which this 
produces be clearly redissolved on agitation, we may be sure that 
only iron has been separated. If othcivvise, a little acid must 

* Dr. Forsttiammer, in a paper recently piiMishcd in Tliomson’s Annals 
of Philosophy, contends that the proto-salts of manganese are absolutely void 
of colour. To this I can only say, that I have not succeeded in depriving 
the muriate of its pale rose '•olour by any length of ^ullitiou with sugav; or 
alcohol, after which, however, not a trace of dcutoxidc could be dete^^d 
in it. 1 cannot help regarding the process here pioposed for freeihg inaii- 
ganese fiom iron as preferable to that of Dr. F. 

be 



88 On Ike Separation of Iron 

be added, the liquor poured again through the filter, so as to 
wash the precipitate, and the neutralization performed anew. 

The precipitation of iron above described seems at first sight 
to result from a double decomposition. Were it so, the princi- 
ple of the method would be merely a difFerence of solubility in 
the carbonates of iron and the other metals, and as such would 
have no claim to be regarded as rigorous. Such however is not 
the case. The' iron is not separated in the state of a carbonate, 
but of a sub-salt, or a simple peroxide, the whole of the carbonic 
acid escaping with effervescence at each addition of the alkali. 
The phaenonienon turns on a peculiarity in the peroxide of this 
metal, in virtue of which it is incapable of existing in a neutral 
solution at the boiling temperature. If we add an alkaline, 
earthy, or metallic carbonate by little and little to a cold solution 
of peroxide of iron, the precipitate formed is redissolvecl with 
effervescence, readily at first, but gradually more and mure slowly, 
till at length many liours, or even days, elapse before the liquid 
becomes quite clear. Meanwhile it deepens in colour till (unless 
much diluted) it becomes dark brown or red. If the addition uf 
the carbonate be carried as far as possible without producing a 
permanent precipitate, the solution is perfectly neutral, and con- 
tinues clea^ at a low temperature for any length of time. In this 
state it may be evaporated to dryness in vacuoy and the residue 
(which does not effervesce with acids) is still soluble in water 
without letting any iron fall, and so on as often as we please. 

The compound thus formed is however far from permanent. 
It is in fact in a state of tottering equilibrium, which a very 
slight cause is sufficient to overset. Supposing the point of sa- 
turation to have been exactly attained, the addition of an ex- 
tremely small quantity more of the alkaline solution is sufficient 
to determine the separation of the whole, or nearly the whole, 
metallic contents ; and if the solution operated on be pretty con- 
centrated,, it fixes afeer a longer or shorter time into a stiff and 
almost solid coagulum. Again, if to the coagulum so formed, a 
quantity qqually inappreciable of the original ferruginous solution 
be added, it gradually liquefies, and after some time is com- 
pletely redissolved (forming no inapt representation of the cele- 
brated imposture of St. Jauuarius’s blood)*. 

• Tlie phsenomenon described in the text appears to me to differ from or- 
dinary precipitations and "solutions, in the small proportion between the 
precipitant and the precipitate, the solvent and the matter dissolved. 1 
can call to mind but one instance of so small a quantity of matter operating 
a chemical change on so large a mass, viz. the decomposition of oxygenated 
water by fibnn and other animal 'Substances. The action seems to be pro- 
pagated from particle to particle. Whether the superaboodant oxide of 
iron be rptaiAcd in solution in'o, ^tatc at all analogous to that of the oxygen 
in Xhenard's ex|>crlmcnts^ might possibly dese-rve consideration. 

A similar 
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Jfom other Metals, 

A similar change is produced by an increase of temperature. 
If wc lieat a solution exactly neutralized as above described, it 
speedily grows turbid, deposits its ferruginous contents in abun- 
dance, and at the same lime acquires a very decided arid re-- 
actinji. The acid so developed holds in solution a portion of 
oxide; but if the neutralization be pei formed afresh while hot, 
this separates entirely, and the liquid after filtration has no more 
action on gallic acid, ferrocyanatc, or siilphocyanate of pota^sh^ 
than so much distilled water 

It is not my object in this paper to enter into any minute de- 
tail of the nature of the persalts of iron, a subject not nearly 
exhausted, and which want of leisure alone has prevented my 
entcrirg upon, but merely to point out the practie.il application 
of this one of their properties, to an important object in analysis. 
The principle here developed furnishes a ready method of de- 
tecting the minutest quantities of other metals in union with 
iron, and therefore cannot but prove of important service in va- 
rious cases where this metal constitutes the chief ingHedient in 
the substance examined, as in meteoric iron, the various natural 
oxides of this metal, &c. &:c. I will exemplify this in one or two 
instances. 

36*00 grains of meteoric iron (furnished me by thelcindness of 
Dr. Wollaston) were dissolved in dilute nitro-sulphuric acid, 
leaving behind a minute quantity of a brilliant black powder, 
which however dissolved by digestion in nitro-muriatic acid, and 
appeared only to contain an excess of nickel. The solutions w^ere 
mixed, and being neutralized at a boiling temperature by car- 
bonate of ammonia, and the iron separated, a green solution re- 
mained. Into this when boiling, a drop of persulphate of iron 
being let fall, w^as immediately precipitated in the state of suh- 
sulphate, which being separated, the solution was boiled with 
excess of caustic potash till all smell of ammonia disappeared. 
Oxide of nickel separated, which collected and strongl^^ ignited, 
weighed 4*G5 grains, or 12*92 on the hundred, which (taking 

* It was in 1816, in tbo analybis of a specimen of the gold pre of Bake- 
banya, given me for that purpose by Dr. Clarke, that I first remarked the 
separation of oxide of iron fvoix^ a clear neutral solution by mere elevation 
of temperature, and attributed it to the presence of au oxycarbonatc capable 
of subsisting in a low temperature, but decomposed by heat. That this is 
not the true explanation is already shown, and f have considerable doubt 
of the existence of a percarbonate oCIron at an^ temperatvre. 

The most elegant mode of exhibiting the experiment is perhaps the fol- 
lowing; Having rendered a solution of proto-sulphate of iron rigorotisly 
neutral, by agitation with carbonate of lime and filtration, dissolve in it a 
small quantity of qhlqrate of potash (a salt perfectly neutral). ‘The.solfr- 
lion when raised t6 ebullitionas peroxidized, a quantity of sub-sulphate pre- 
cipitates, and the supernatant liquid is found decidedly, and even strongly 
acid. 

Vol. 59. No. 2SC. Fcl. 1822. M the 
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the atom of nickel to weigh 30, and that of oxygen 8, iiydrogcn 
being unity) gives 10*20 per cent, for the contents of the speci- 
men analysed in metallic nickeh 

100 grains of titanioiis iron from North America, being dis- 
solved in muriatic acid (after the requisite ignition with potash), 
were treated (after separating the titanium) with excess of car- 
bonate of lime and filtered. The excess of carbonic acid being 
expelled, ammonia was added, and a small quantity of a white 
precipitate. fell, which speedily blackened in the air, and proved 
to be mere oxide of manganese, uncontaminated by iron, and 
amounting to half a grain. 

Manganese has been suspected in various species of cast iron ; 
and though Mr. Mushet’s experiments goto prove that it doc^* 
not usually enter in abundance, they can hardly be regarded as 
establishing the fact of its absence. It might not be uninterest- 
ing to resume the investigation with the aid of a mode of ana- 
lysis so well adapted to experiments on a large scale, as I have 
no doubt *that, with jiroper care, one part in a thousand, or even 
less, of manganese might be insulated from iron. 

Tlie separation of iron from uranium cannot be accomplished 
by the process above described, that metal possessing a pro- 
perty analofgous to that which forms the subject of this paper. 
By inverting the process, however, we shall succeed even here. 
A mixed solution of iron and uranium being deoxidized by a 
current of sulphuretted hydrogen, and then treated with an earthy 
carbonate, the iron passes in solution while the uranium separates. 
This difiference in the habitudes of the two oxides of iron pre- 
sents us in fact with a kind of chemical dilemma, of one or the 
other of ,whos^ horns we may avail ourselves in any proposed 
case. Iri studying the habitudes of uranium, however, I have 
met with some anomalies which require further investigsCtion. 
Zirconia tpq might probably be freed from Iron with equal fa- 
cility by a similar inversion of the process; but this I have not 
yet had an opportunity of.tryxng satisfactorily. 

LondonVAP^l 4, 1821. ' F. W. Hhrschel. 


XIX. Cakiilntim of the hofizontal Refraction in anAlmo^ 
sphere of uniform Temperature. By James Ivory, M.A. 
F.R.S. 

It may not be ungratilying to some of the renders of the Philo- 
sophical Magazine, to havelatd before them the method usuall\ 
employed for computin|^ the horizontal refraction in an atmo- 
sphere of uniform temperature, of ivhich so much has lately been 
said. For this purpose, turn to tlie Magazine for September 
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last, and r being the horizontal refraction sought, if we make 
A =0, cos A = I, sin A =0, in the second of the equations (2), 
]). 165, we shall get 

In the hypothesis of a uniform temperature, the densities are 
proportional to the pressures, and we have — = 1 — tt': where- 
fore the first of the equations ( 2 ) will become 1 — w = f — ds 
(1— M'); whence df = ands = /-— . As the integral 

extends from w = 0 to w=: 1 , if we put ?/ = I — and A = 
we shall have 5 = , and 

J u 

r=.-± x f . , 

V I 

u 

tlie integral being taken between the limits 7 i = 0 and = 1, In 
order to accomplish the integration, I assume 

/— = i-- A4- A?/: 

•t' U A 

or, Zjc = H- A — Att; 

and, by taking the numbers corresponding to the logarithms, 
we get 

c being the number whose hyp. log. is unit. 

Let p =s A XX, 9 = Az^ 5 then 


pzszqc^'^i 

and we must now find </ in a series of the powers of p. This 
may be effected by expanding the exponential quanj^ity ^nd then 
reverting the series; or by other well known methods by means 
of which the law of the terms may be discovered. . I have found 

• ’ n-2 

the general term being, ^ ^ P <. 

formula will be proved by substituting for p, and then ex- 
panding all the exponentials. 'Vox it will appear that every 
power of q is multiplied into a coefiici^t ortbis form, 

tt’* + «.(»-!)“ VTO.’^i«%2)*+ W . ^ 

m being less than n\ an exptession which is kflown to be evane- 

M 2 ' scent. 
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scent. The formula will therefore be reduced to the identical 
equation q = g> 

By substituting the values of p and and then dividing by 
X, we get 


-Jl . ^ — 2 X . . 

u^c • X + .J5* + 


wherefore 

1 » ( — X . 2XC 

aw = fljc X J c H — p 
and hence 

r 


1.2 


-2X 


“* X 


1.2 


.x^ + &C.!; 

+ &c. 






-X 2X 

C + ~ 


C -- 2 X 


-.X + 


Sax«r 


— 3X 


1.2 


.x^ +&c.|. 

All the terms of this expression are now integrable. For if we 
put then Z— = — i— . /— • and, taking the inte- 

grals between a: =0, / =0 and a; = 1, ^ = 1, we have 

f j”* dx ^ 1 dt ^ 

>ATl ~ JJTl ~ 'v'^TTr 

a? t 

•K denoting the seinicircumference of which unit is the radius. 
Thus we get 


^ -\/ AT 

V"27' ^ 




— 2X 




X-f 


-3X 


^ 3 


and the series may be continued ad libitim^ since the law of con- 
tinuation is known. 

If we expand the exponentials we shall obtain^ 

.1.2.3 i^T ^ .✓T" ^ v~ “ 0 

i ^ 4* ^ 34 .24 

+ 1^3:5(71 “^Tf + 6-;^ -4;;^ + 1) 

•j- &C. 

Both these scriescs were.found by Kramp and Laplace*; but 
these geometers proceeded in an inverse order to tl^t followed 

* Ref. Ast. pp. lJ9and 120; Mecan, Ccltifte, vol. iv. p.252. 


here. 
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here. They first found series (2), and then derived series (1) 
from it. But the analysis given here seems to have the advan^ 
tage of greater simplicity. 

The series (2) is more convenient for calculation, and likewise 
more convergent ; and, in order to find the result given in the 
Mecauifiue Celeste^ vol. iv. p. 257, we have only to substitute 
the values of i, j3, A, found at p. 1(57 of the Magazine for Sep- 
tember last. After all, there arc few physical problems of any 
difficulty, that admit of a more direct and satisfactory solution, 
or that can be brought to a calculation so easy and commo- 
dious. 

Although the case of the horizontal refraction has alone been 
considered, yet the same analysis will apply to the general state 
of the problem : but, as this is attended with no difficulty, any 
further explanation will be unnecessary. 

Feb. 4, 1S22. JaMES IvoilY. 


XX. On the Formation of Hail. By A Nautical Corre- 
spond 

The absence of hail generally remarked by sailors navigating 
the Arctic regions, which observations during the late Polar cx- 
})editions have confirmed, seems to invalidate the commonly re- 
ceived theory of its formation from rain, precipitated by the up- 
per regions of the atmospliere, being frozen on passing through 
a cold stratum of air in its descent. For w^erc tins the case, it 
would be but just to suppose, that instead of hail being unknown 
within the Arctic circle, it would bear nearly the same proportion 
to the rain there, that the hail bears to the rain in this country. 
And indeed, from the circumstance of the sea in those high la- 
titudes being nearly covered with ice, we might reasonably infer, 
that a stratum of air sufficiently cold to congeal rain deposited 
by the higher strata of the atmosphere, would more frequently 
occur there than it does in tins parallel. 

But it will appear that this theory is contrary to general ana- 
logy; for, in ascending hills, we find the atmosphere gradually 
decrease in temperature, and it is well known that the summits 
of many mountains are covered with perpetual snow. Though 
currents of air of varied temperatures da occasionally occur as 
exceptions to this general rule, I cannot suppose the ordinary 
oeconomy of the atmosphere to be so completely inverted as is 
gratuitously assumed to account for the formation of hail, unless 
the sudden influence of sonie powerful auxiliary be admitted, to 
produce a phaenoinenon so contrary to general observation. 

* From the Gentleman’s Magazine, vol. xri. p. (528. 

If, 
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Uy indeed, a middle stratum of cold air should occasionally 
intercept the falling rain in the Arctic circle, and convert it into 
bail, the common theory would appear more consistent ; but as 
this is not the case, 1 nni inclined to attribute its formation to 
electricity, which so frequently manifests its presence during hail 
showers, by thunder and lightning, and which, like hail, is un- 
known in high latitude'^*'. 

Scarcely a year passes without injury being done to the crops 
in some part of Euto})e by hail showers, the stones of which arc 
frequently as large as rnui^ket balls, plums, eggs, &c. ; and Dr. 
Hailey records iuslauces of their being thirteen or fourteen inches 
in circumference, and weighing from five ounces to half a pound, 
which 1 think favours the idga, that instead of acquiring such a 
magnitude in their fall by accumulations round the nuclei formed 
by drops of congealed rain, they are generated by some sudden 
convulsion of the atmosphere ; particularly as we know that a 
great portion of the air through which they must pass, if not of 
a temperature to diminish their bulk, is at least so warm as to 
prevent the congelation of any particles of vapour they might 
have the power of condensing round them in their descent. Now, 
as hail occurs most frequently when the presence of lightning 
shows the atmosphere to be overcharged with the electric fluid, 
and does not occur at all in those latitudes where lightning is 
unknown, I am induced to suppose, that electricity may have the 
power of causing a sudden expansion of the air, and consequently 
of generating intense cold; whereupon the particles of vapour 
contained in that part of the atmosphere will be immediately 
condensed, a number of these condensed particles (facilitated by 
the expansion of the air) will, by the force of their own attraction, 
combine, forming large drops of water, which being frozen by 
the excessive cold generated, descend by the laws of gravity, and 
produce the phacnomenon of hail. 

The appearance of the hail-stones (which seems to be the basis 
on which the common theory is founded) may, I think, be ac- 
counted for, by supposing tliat the central partiut^ unite, and 
form drops of water befoie the expansion has reduced the at- 
mosphere to the freezing temperature; that these drops are af- 
terwards frozen, and constitute the icy centres, and that the less 
dense exterior epating is produced by the remaining particles 
being congealed be-forc they are brought in contact. The size 
of the hail-stones may depend upon the degree of humidity and 
expansion of the air,' the obstruction offered to the union of the 

• During the late Folar expeditions, neither liail nor lightning was ob- 
served within the Arctic circle, nor was the atmosphere ever Bufficicntly 
charged with the elcctiic fluid to efiect the elcctrouictcr. 


condensed 
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roudensed particles of vapour, by the force of their own attrac- 
tion, being in proportion to its density. 

Under this impression, I can easily conceive (the resistance of 
tlie air being reduced by sudden expansion) that the condensed 
and frozen particles of vapour would be forcibly attracted to each 
other, and accumulate to the magnitude recorded in many of the 
hitlierto apparently exaggerated accounts. 

Deprived, by my early entrance into the Navy, of opportunities 
of acquiring philosophical knowledge, I feel conscious of my in- 
capacity of determiging a subject which docs not admit of ocular 
deinonsitration ; but I think it will be allowed, that the circum- 
stances of hail being unknown within the Arctic circle, where the 
electric fluid is inactive, and occurring most frequently with ns 
when onr atmosphere is charged with it, are near approximations 
to proofs that it derives its origin from electricity. And to prove 
that the sudden expansion of air will generate hail, I shall, in 
conclusion, give the following extract from a description con- 
tained in Gregory’s Mechanics/'* of Hungarian machine at 
Chemnitz, which discharges water from a mine by means of 
the compression and expansion of air. There is a very sur- 
prising appearance in the working of this engine. On opening 
the cock Q” (coniniunicaiing with avcssel containing compressed 
air and water) the water and air will riisli out together with 
prodigious violence, and the drops of water are changed into hail 
or lumps of ice. It is a sight usually shown to strangers, who 
are desired to hold tlieir hats to receive the blasts of air ; the icc 
comes out with such violence as frequently to pierce the hat like 
a pistol bullet.” 

Having shown that artificial hail is produced by the sudden 
expansion of air, it remains for philosophers to determine, whether 
or not the electric fluid could cause the air to expand in the 
manner I have suggested. In the mean time, as 1 find that 1 
am not the first to entertain an idea of the electrical formation 
of hail (but the reviver of a rejected thcoiT\ I must-ofier a few 
remarks upon the objections made to it in “ Reel’s Cyelopa'dia,’' 
the work I have referred to for information, on the subject. 
Though I may not have succeeded in proving the clcctiical I’or- 
ination of hail-stones, I think from the description given of them 
in the Cyclopaedia, and the pheenomena attendant on their fail, 
I shall be able to show the improbability of their being formed 
fioin drops of rain congealed by passing through a middle stra- 
tum of cold air, accumulatiug by accideiUal adhesions in their 
descent to the enormous sizes so' freqrfefttly recorded. After 
giving a short account ol the theory entertained! by Beccafia, the 
writer of this article says, tlial all electrical theories are imide- 
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quate to account for the phaenomenon of hail ; becaiibe, if it 
owed its origin to electricity, it would be a natural and ordinary 
production, and might he expected as frequently as rain ; 
whereas, the quantity of hail is not more, on an average, than 
l-*100dth part the quantity of rain.'^ However applicable this 
observation may be to Beccaria's theory, it is perfectly inappli- 
cable to mine, for it might certainly be admitted, that the elec- 
tric fluid occasionally generated hail by causing an expansion in 
the air, without inferring as a matter of course, that it could not 
exist without producing it. He observes, tjiat authentic ac- 
counts sufficiently testify the destruction occasioned by hail ; that 
Mezeray mentions hail-stones which fell in Italy 100 lbs. in 
weight; and that Dr. Halley records some storms in which they 
were thirteen or fourteen inches in cireuinference, and weighed 
from five ounces to half a pound. However exaggerated some 
of these accounts may be,*' he says, ** it is certainly true, that 
hail-stoncs attain a much greater size than chops of rain arc evei 
Iviiown to do; but that the central part of every hail-stone ori- 
ginates in a (hop of rain, is,*^ he observes, too obvious to re- 
quire proof.’* 

That the centres were originally drops of water is certainly 
evident, and perfectly agreeable to iny tlieory ; but the immense 
size which hail-stoiics occasoiially attain, makes it, I tliiiik, im- 
probable that they are geuerated by the tedious jirocess assumed 
in the common theory; because, if they accjuiied their magni- 
tude by accidental accumulations in their descent round the 
nuclei of drops of frozen rain, it could .piily be by the gradual 
adhesions of condensed particles of vapour, as hail-stones can- 
not, like drops of rain, combine, if their surfaccvs are accidentally 
brought in contact, a circumstance which is sufficiently proved 
by inspection: for, if it were so, instead of the central parts only 
resembling drops of frozen rain, there would be as many of 
these icy nuclei, as there were hail-stones combined. It is 
worthy of remark also, that although they arc incapable of com- 
bining like droj).s of rain, they are nevertheless found to surpass 
them in size ; and again, though they descend with much greater 
velocity than flakes of snow, and are consequently deprived of 
equal opportunities of increasing by adhesions in their descent, 
yet they are known to cjxcccd them wonderfully in weight. 

I am willing to allow th^t the accounts recorded by Mezeray 
and others may be exaggerated, hut those mentioned by Dr. 
Halley ought to be rqceivcd.^, without hesitation, for it is w’cll 
known that sheep hav^|)een killed by contusions from hail-stoiies; 
and many of your readers may remember, that a few years back, 
ilie French journals were tilled with accounts of subscriptions 

for 
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for the relief of the inhabitants of a little village, who had been 
entirely ruined by the destructive ravages occasioned by hail 
showers. 

Instead of concurring with the common theory in supposing 
that the less dense exterior coating of the hail-stones (“ resem- 
bling the surface of a vessel containing a freezing mixture is 
formed by adhesions in their descent through a warmer stratum 
of air than that in which the nuclei W'ere generated, I have attri- 
buted it, in my theory, to the increase of cold, by which the par- 
ticles of vapour are frozen before they adhere to their respective 
nuclei, when in consequence of the attractive power, exerted 
upon the frozen particles of vapour by the nuclei, not being suffi- 
cient to make them cohere as closely as if in a fluid state, the 
exterior coating must, agreeable to observation, be of a less dense 
nature. Though drops of rain are liable to sudden accessions by 
running into each other, the influence of the electric fluid is suffi- 
ciently obvious in thunder showers, by the uniform magnitude of 
the drops: why its influence in l^il show^ers, which seldom oc- 
cur unaccompanied by thunder andflightning, should be doubted, 
I cannot conceive, for certainly there is nothing in the appear- 
ance of the stones which opposes the probability of their elec- 
trical formation, and it is the only way in which their size can 
be reasonably accounted for. 

The circumstance of hail being usually accompanied by thun- 
der and lightning, is not allowed in the Cyclopaedia to be a proof 
that the superabundance of electric fluid operates in its forma- 
tion, but that thunder happens when the atmosphere is mast re- 
plete with vapour, whii^ is also favourable to the generation of 
hail. 

I have already observed in my theory, that I conceived tlie 
degree of humidity of the atmosphere would operate as one cause 
in regulating the size of the hail>stones ; but as the electric fluid 
is inactive in^thp higher latitudes where hail is unknown, though 
there is no want of vapour to produce rain and snow, I think it 
appears evident, that hail is the attendant on thunder/’ be- 
cause it owes its or^in to electricity. 


XXL True apparent Right Ascension of Dr, Masi^klyne’s 36 
Stars for every Day in the Year 1822, at the Time of passing 
the Meridian of Greenwich. By the Rev, J. Grooby. 

I’he mean Right Ascensions are taken from Mr.Pond’s Catalogue 
in the Nautical Almanac for 1823, and.the Corrections from 
the Tables of M. Bessel. On those days where an asterisk is 
prefixed the Star passes twice, the 41 there given is that at 
the first passage. 

Vol.59,No.286. Fcl. 1822. 
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XXn. On iheCircley the Sphere, the Square, and the equilateral 
Trwigle. By Mr. James Utting. 

To Dr. Tilloch. 

Dear Sir, — Should the following statement relative to the 
sides and areas of the O, □, and equilateral A» &c. be thought 
worthy a place in the Philosophical Magazine, it is at your ser- 
vice. 

Circumference ofa O todiame-\ 3.14159 26535,89793,23846 

ter unity J ^ ’ 

Area of a © to diameter unity *78539,81633,97448,30962 
Solidity of a sphere to diameter unity •52359,87755,98298,87308 
The diameter of a 0 = 1. 

The side of the circum- 1 _ 1.73205,08075,68877,293.53 
scribed equilateral A J 
The diameter of a 0 =1. 

The side of the inscribed") _ .86602,54037,84438,64676 
equilateral A • • J 
The diameter of a 0 = 1. 

The side of an equilH- \ =, 1 . 34677 , 36870,886 
teral A <>» equal areaj ^ 

The diameter ofa © = 1. 

The side of a □ of the\ _ .88622,69254,52758,01365 
same area • . . • J 

The diameter ofa 0 = 1. 

The^si^ of the inscrib-j^ _ .70710,67811,86547,52440 
The side of a □ = 1. 

The diameter of the cir-\ _ 1.41421 35623,73095,04880 
cumsenbed O . . j 
The side of a □ = 1. 

MrS circum- =2-15470,05383,79251,52902 
The side of a □ = 1. 


The side of an equilate- \ ^ 1.51967,13713,03185,09466 
ral A of the same area J 7 j ^ 

The side of an A = 1* 

"^^ertbed*©”^ *57735,02691,8962.5,76451 

The side of an A = !• 

^rarnSe" j- = l 15470,05383,79251,52902 

The side of an A = !• 

The diameter of a © ofl .74251,52492,85/ 
equal area . . . . j ^ ^ • 
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The side of an A = 1. 

The side of the inscribed! ^£?toA 

□ / == •46530,24295,51049,79947 


= 1 . 


° •65803,70064,76246,23041 


The side of an A 
The side of a 

equal area . . . . j - y — 

The side of an A given to find itsl ^ ^ 

area x the □ of the side by j >270 18,922 19,3233 8 

The lines circumscribing a □, and ©, of the same area, are 
111 proportion to each other as 3-54490,77018,1 1032.05460 to 
3-14159, &c. Or, as 1. to *88622,69254,527^,01365! ’ 

The lines circumscribing a □, and A, of the same area are 
as 1 . to 1 -5 1 967, 137 13,03 185,09466. ^ 

The lines circumscribing an A, and ©, of the same area, are 
as 1. to -77756,01507,781066. ’ 

The area of a hexagon to that of its circumscribino circle is 
as 1. to 1-20919,9576156. Or, as -82699,33431,32688 to 1. 

Lynn Regis, Nov. 15, 1S21. Jambs UttING*. 

Errata. — In the Table of the ©'s R.A. in degrees. &c 
vol. Ivii. page 29: ® ^ 

Argument. R.A. Diff. 

Diff. 


3 20 


Argument. 

*• o / 

1 14 20 ) 
1 14 30 y 
1 14 40 > 


for 3^1 


it 




1173 


S57f-9il 
^578 J!) 


for 


5 59770 I 

I 597 98 J 

n.A. 


read 

^590-98 


IG 50 for 4? 21 41*98 read 44 2V 41*98 

111 the the Q's R.A. in time, page 184 : 


10 

3700 


0 13 10 I y®*- 3() 00 read 

In the Reduction of the Ecliptic to the Equator, naffe 435 • 
Argument. Reduction. ” ® 

2 S 30 for 2 1 31-97 read 2 1 31-9G 

The signs, &c. at the bottom of pages 435 and 436 are wroiiff 
inserted, they ought to be the same as at the bottom of nacres 
467 and 438. • ® 

In the Table of the Van of the ©’s R.A. and Decl., page 440 - 
Argument. Var. R.A. ='-'-jP‘'.ge'nu 

0 fsbl ( 5'49 5 

5- for < Var. DecHn. > read 

n ( 611, 1 \ 


I 10 60 ' 


a 

539 


'G2 10 
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XXIII. Letter from Rodeut Hare,M.D. Professor oj CliemU 
stry in the University of Pennsylvania, (Sc. &c. to the Editor 
of the American Joiitnal oJ Science and Arts, in Opposition 
to the Conjcctiue that Heat may he Motion^ and in favour of 
the EiisU nee of a Cause of calorific Repulsion*. 

Dear Sir, — In two memoir^* published in your Journal, I have 
endeavoured to show that caloiic and clectiicitv aie collateral 
agents in galvanism, the ratio of the former to the latter, in 
i^uantity, being as the extent of the operating superficies to the 
number of pairs into which it may be divided. In those publi- 
cations, I assumed that; the causes of heat and clectiicity are 
material fluids. Although this view of the origin ofcnloiihc re- 
pulsion is taken by a great majority of chemists, it has been com- 
bated, both by Uumford and Davy ; the formet famous for his 
ingenious, instructive and laboiious experiments; and the lattei 
distinguished by the most splendid discoveiies. With the utmost 
deference for the authority of these gicat men, especially the lat- 
ter, I send the following remaiks made in answer to Ins hypo- 
thetical views, which I shall here quote fiom his Elements in order 
to introduce the subject more iiitelligibly. 

It seems possible,^* says the illustiious author, to account 
for all the phasnomena of heat, if it be supposed, that in solids 
the particles aie in a constant state of vilnatoiy motion, the 
pai tides of the hottest bodies moving with the gicatest velocity, 
and through the greatest space; that in liquids and elastic 
fluids, besides the vibratory motion, which must be conceived 
greatest in the last, the pai tides have a motion round their own 
axes, with different velocities, the particles of clastic fluids mov- 
ing with the greatest quickness ; and that in ethereal substances, 
tlie particles move round their own axes, and, separating from 
each other, penetrate in right lines through space. Tempera- 
ture may be conceived to depend upon the velocities of the vi- 
brations ; increase of capacity on the motion being pei formed in 
gi eater space ; and the diminution of temperature, duiing the 
conversion of solids into fluids or gases, may be explained on the 
idea of the loss of vibratory motion, in consequence of the revo- 
lution of particles round their axes, at the moment when the 
body becomes liquid or aeiiforin ; or fiom the loss of rapidity of 
vibiation, in consequence of the motion of the particles through 
gi eater space. 

If a specific fluid of heat be admitted, it must be supposed 
liable to most of the affections which the particles of common 
matter are assumed to possess, to account for the phsenomena ^ 

♦ From Sillim«iiVs Journal, No. IX. 

such 
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such as losing its motion when combining vviti) bodies, producing 
motion when transmitted from one body to another, and gaining 
projectile motion when passing into free space ; so that many 
hypotheses must be adopted to account for its agency, which 
renders this view of the subject less simple than the other. Very 
delicate experiments have been madeV- which show that bodies, 
when heated, do not increase in weight. This, as far as it goes, 
is an evidence against a subtile elastic fluid, producing the calo- 
rific expansion ; but it cannot be considered as decisive on ac- 
count of the imperfection of our instruments. A cubical inch of 
inflammable air requires a good balance to ascertain that it has 
any sensible weight, and a substance bearing the same relation 
to this, that this bears to ))latinum, could not perhaps be weighed 
by any method in our possession/* 

These suggestions of Sir H. Davy’s are to me unsatisfactory. 

It is fully established in mechanics, that when a body in mo- 
tion is blended with and thus made to communicate motion to 
another body, previously at rest, or moving slower, the velocity 
of the compound mass after the impact will be found, by multi- 
plying the weight of each body by its respective velocity, and 
dividing the sum of the products by the aggregate weight of 
both bodies. Of course it will be more than a mean or less than 
a mean, accordingly as the quicker body was lighter or heavier 
than the other. Now, according to Sir Humphry Davy, the par- 
ticles of substances which arc unequally heated are moving with 
unequal degrees of velocity: of course when they are reduced by 
contact to a common temperature, the heat, or, what is the same 
(in his view), the velocity of the movements of their particles, 
ought to be found by multiplying the heat of each by its weight 
and dividing the sum of the product by the aggregate weight. 
Hence if equal weights of matter be mixed, the temperature ought 
to be a mean ; and if equal bulks, it ought to be as much nearer 
the previous temperature of the heavier substance as the weight 
of the latter is greater ; but the opposite is in most instances 
true. When equiponderant quantities of mercury and water are 
mixed at different temperatures, the result is such as might be 
expected from the mixture of the water, were it twenty-six times 
heavier ; so much nearer to the previous heat of the water is the 
consequent temperature. It may be said that this motion is not 
measurable upon mechanical principles. How then, I ask, does 
it produce mechanical effects ? These must be produced by the 
force of the vibrations, which are by the hypothesis mechanicaf: 
for whatever laws hold good in relation to moving matter in 
mass, must operate in regard to each particle of that matt^ ; the 
effect of the former can only be a multiple of that of the latter. 
Indeed, one of Sir Humphry Davy’s reasons for thinking heat to 
Vol.59. No. 2S6. Feh. 1822. O consist 
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consist of corpusclilar motions is, that mechanical iittrition ge- 
nerates it. Surely tlien a motion produced by mechanical means, 
and which produces mechanical effects, may be estimated on me- 
chanical princi))ies. 

In the case citc'd above, the power of reciprocal communica-^ 
tioii of heat in two fluids, is shown to he inconsistent with the 
views of this ingenious theorist. If we compare the same power 
in solids, the result will he cr|ually objectionable. Thus the 
heating power of gloss being 443, that of an equal bulk of lead 
will be 487, though so many times heavier ; and if ecjual weights 
be compared, the effect of the glass will be four times greater 
than that of the lead. If it be said, that the mavements of the 
denser matter are made in less space, and therefore require less 
motion, I answer, that if they be made with equal velocity, they 
must go through e(|ual space in the same time, their alternations 
being more frequent. And if they be not made with the same 
velocity, they could not communicate to matter of a lighter kind 
a heat equally great ; since, agreeably to experience, no supe- 
riority of weight will enable a body, acting directly on another, 
to produce in it a motion quicker than its own. Consistently 
with this doctrine, the particles of an aeriform fluid, when they 
oppose a mechanical resistance, do it by aid of a certain move- 
ment, which causes them effectively to occupy a greater space 
than when at rest. It is true, a body by moving backwards and 
forwards may keep off other bodies from the space in which it 
moves. Thus, let a weight be partially counterbalanced by means 
of a scale beam, so tliat if left to itself it would descend gently. 
Place exactly under it another ecpially solid mass, on which the 
weight would fall. If between the two bodies thus situated a 
tliird he caused to undergo an alternate motion, it may keep the 
upper weight from descending, provided the force with which 
the latter descends be no greater than that of the movement in 
the interposed mass, and the latter acts with such celerity, that 
between each stroke the time be too small for the weight to 
move any sensible distance. Here then wc have a case analogous 
to that suppfised, in which the alternate movements or vibrations 
of matter enable it to preserve to itself a greater space in oppo- 
sition to a force impressed; and it must be evident that lengthen- 
ing or shortening the .extent of the \ibrations of the interposed 
body, provided they arc made in the same time, will increase or 
diminish the space apparently occu)}ied by it, as the volume of 
substances is affc*cled by an increase or reduction of heat. It 
ought however to bo recollected that in the case we have imagined, 
there is a constant expenditure of moincntuni to compensate for 
that generated in the wciglit by gravity, during ’feach vibration. 
In the vibrations conceived to constitute hcat^ there is up gene- 

’'ratiiig 
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rating power to make up for this loss. A body preserves the 
expansion communicated by heat m vacuo, where, insulated from 
all other matter, the only momentum, by which the vibrations of 
its particles can be supported, must have been received before its 
being thus situated. If we pour mercury into a glass tube shaped 
like a shepherd's crook, the hook being downwards, the fluid 
will be prevented from occupying that part of the tube where 
the air is in such position as not to escape. In this case, ac- 
cording to the hypothesis in question, the mercury is prevented 
from entering the space the air occupies, by a series of impaljia- 
blc gyratory movements; so that the collision of the aerial par- 
ticles against each other, causes each to occupy a larger share 
of space in the manner above illustrated by the descending weight 
and interposed body. The analogy will be greater, if we sup- 
pose a row of interposed bodies alternately striking against each 
other, and the descending weight; or we may imagine a vibra- 
tion in airthe particles of the interposed mass equal in aggregate 
extent and force to that of the whole, when performing a com- 
mon movement. If the aggregate extent of the vibration of the 
particles very much exceed that which when performed in mass 
would be necessary to preserve a certain space, it may be sup- 
posed productive of a substance like the air by which the mer- 
cury is resisted. But whence is the momentum adequate in such 
rare media to resist a pressure of a fluid so heavy as mercury, 
which in this case performs a part similar to that of the weight, 
cited for the purpose of illustration ? If it be said that the mer- 
cury and glass being at the same temperature as the air, the par-^ 
tides of these substances vibrate in a manner to keep up the 
aerial pulsations ; I ask, when the experiment is tried in an ex- 
hausted receiver, what is to supply momentum to the mercury 
and glass ? There is no small difliculty in conceiving under the 
most favourable circumstances, that a species of motion, that 
exists according to the hypothesis as the cause of expansion in a 
lieated solid, should cause a motion productive of fluidity or va- 
jiori/ation, as when by means of a hot iron we convert ice into 
water, and water into vapour. . 

How inconceivable is it that the iron boiler of a steam engine 
should give to the particles of water, a motion so totally difl'erent 
from any it can itself possess, and at the same time capable of 
such wonderful effects, as are produced by the agency of steam ! 
Is it to be imagined that in particles whose weight does not ex- 
ceed a few ounces, sufficient momentum caii be accumulated to 
move as many tons ? There appears to me another very serious 
obstacle to this explanation of the nature of heat. How are we 
to ibcount fot its radiation in vacuo, which the distinguished 
advocate of the hypothesis has himself, shown to ensue ? There 
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can be no motion without matter. To surmount this dilHculty, 
he calls up a suggestion of Newton’s^ that the calorific vibrations 
of matter may send off radiant particles^ which lose their own 
momentum in communicating vibrations to bodies remote from 
those whence they emanate. Thits^ according to Sir Humphry, 
there is radiant matter producing heat, and radiant matter pro* 
ducing light. Now, the only serious objection made by him to 
the doctrine which considers heat as material, will apply equally 
against the existence of material calorific emanations. That the 
cannon, heated by friction in the noted experiment of Rumford, 
would have radiated as well as if heated in any other way, there 
can, I think, be no doubt ; and as well in vacuo^ as the heat ex- 
cited by Sir Humphry in a similar situation. That its emission 
in this way would have been as inexhaustible as by the conducting 
])rocess cannot be questioned. Why then is it not as easy to 
have an inexhaustible supply of heat as a material substance, as 
to have an inexhaustible supply of radiant matter, communicat- 
ing the vibrafions in which he represents heat to consist ? 

We see the same matter, at difierent times, rendered self- 
attractive, or self-repellent ; now cohering in the solid form with 
great tenacity, and now flying apart with explosive violence in 
the state of vapour. Hence the existence, in nature, of two op- 
posite kinds of reaction, between particles, is self-evident. There 
can be no projierty without matter, in which it may be Inherent. 
Nothing can have no property. The question then is, whether 
these opposite properties can belong to the same particles. Is it 
not evident, that the same particles cannot, at the same time, he 
self-repellent, and selPattractive ? Suppose them to be so, one 
of the two properties must predominate, and in that case we 
should not perceive the existence of the other. It would be use- 
less, and the particles would in effect possess the predominant 
property alone, whether attraction or repulsion. If the properties 
were equal in powers they would annihilate each other, and the 
matter would be^ as if void of either property. There must, 
therefore, be a matter, in which the self-repellent power resides, 
as well as matter in which attraction resides. 

There must also be as many kinds of matter, as there are kinds 
of repulsion, of which the aflinities, means of production, or laws 
of communication, are different. Hence I do firmly believe in 
the existence of material fluids, severally producing the phseno* 
mena of heat, light, and electricity. Substances, endowed with 
attraction, make themselves known to us, by that species of this 
power, which we call gravitation, by which they are drawn to- 
wards the earth) and are therefore heavy and ponderable : by 
their resistance to our bodies, producing the sensation of fefling 
or touch ; and by the vibrations or movements in other, matter, 

affecting 
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'\iTectinp; the ear with sounds, and tlie eye by a modified reflec- 
tion of light. Where we perceive none of these ustial concomi- 
tants of matter, we are prone to infer its absence. Hence igno- 
rant people have no idea of air, except in the state of wind 5 and 
when even in a quiescent state designate it by this word, Bat 
that the principles, the existence of which has been demon- 
strated, should not be thus perceived, is far from being a reason 
for doubting their existence. A very slight attention to their 
qualities will make it evident, that they could not produce any 
of the effects, by which the existence of matter in its ordinary 
form is recognised. The self- repellent property renders it im- 
possible that they should resist penetration ; their deficiency of 
weight renders tlicir movements nugatory. When in combma- 
tion, they are not perceived^ but the bodies with which they com- 
bine ; and it is only hy the changes li^ey produce in such bodies, 
or their effects upon our nerves, that they can be detected. 


XXIV. On the Breeding of Eds. By Anthony Carlisle, 

3b Dr. Tilloch. 

Dear Sir, — Some years ago I suggested to several naturalists 
the probability that the common river eel effected its procreation 
exclusively in the sea; and as my professional engagements now 
supersede such pursuits, I submit my reasons for entertaining 
that opinion to persons wdio may have opportunities of ascer- 
taining the necessary proofs. It is notorious that the common 
eel is never taken in fresh water with either the male or female 
organs distinctly pronounced. It is also known that those fishes 
descend rivers toward the sea; and at those seasons they are 
caught abundantly in wears and by other contrivances: hut those 
grown eels never return again up the rivers or streams, and there- 
fore either finally perish in the ocean or remain permanently for 
some special occasion. At particular periods small eels ascend 
rivers in vast shoals, and toward the mouths of rivers they are 
found of smaller dimensions, and gradually attkiii growth as they 
advance up the streams : for example, the small grigs caught so 
copiously in wicker baskets, and in Cbinese dipnets, or by bob- 
bing with threaded worms in the river Thames, are never found 
of the same small sizes toward Oxford, as they appear within the 
tiding range of the river. About three years since, when dis- 
secting a conger eel, 1 discovered a matured female roe, the ova 
being ripe for detachment from the parent* membranes ; and on 
comparing this animal with the common eel, I could not discern 
any dhtinctive difference, either external or internal, beyond those 
trivial deviations which occur to the species of many other crea- 
tures. 




110 On the Use of Phosphoric Acid in Jaundice. 

tures. On further inquiry, I found the conger cel to be a regu- 
lar breeding fish with special sexual organs. It is therefore more 
than probable that the conger is the breeding cel, and that it 
never returns into fresh water after its entrance into the ocean. 
This peculiarity is different from the salmon, which alternates its 
periodical visits^ between the rivers and sea for breeding pur-* 
poses : but Nature observes general, and not universal rules. 
When at Hastings several years ago, 1 put small eels caught from 
a neighbouring brook into sea- water, and they enjoyed apparent 
vigour for many days successively. I have also, when a boy, 
frequently caught river cels on the salt-water side of a marsh 
sluice at the mouth of the river Tees. 

Any person resident on the coast might easily determine the 
leading facts respecting the identity, or otherwise, of conger and 
river eels. 1 suspect the latter require some years of sea growth 
before they acquire the sexual parts, but no degree of fresh water 
growth ever develops those organs in a river ccl. 

Dear sir, 

Your obliged servant, 

3, Langham Place, Cavendish Square, Anthony CaRLISLK. 

Jan. 12, 1822. 


XXV. On the Use of Phosphoric Acid in Jaundice. 

By Dr. Caleb Miller*. 

To Prof Stillman. 

S Bristol, (R. I.) April 28, 1821. 

BEING in your Journal that you solicit commu- 
nications, for the promotion of the Arts anci Sciences, from the 
effects I have seen produced from the phosphoric acid in the cure 
of the jaundice, I am induced to say something of what 1 know, 
as 1 have not seen any mention of this acid as a remedy in that 
disease. 

About six years ago 1 Iiad a very obstinate case that resisted 
the common remedies, I was led to use the phosphoric acid on 
the principle that the acids decompdse the bile. 1 made choice 
of this on account of its existing in a separate state in the 
blood. 

I directed a large spoonful of the acid as prepared in Murray^s 
Materia Medica in a pint of balm tea to be taken as fast as the 
"tomach would bear it, till it should operate as a diuretic. In 
twenty-four hours the patient had taken eight pints, and it had 
operated powerfully as a diuretic. Neither the urine nor the 
white of tile eye was as yeljow as before, by a very obvious dif- 

* From Silliman’s Journal, No. IX. 
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ference. I ordered a continuance under the same* directions, 
and in two days more the urine was of nearly the natural colour; 
but the skin had not improved in the same proportion. 1 ad- 
vised tonics with the occasional use of the acid, and my patient 
shortly recovered. 

1 have had many of the same complaint since* that time, and 
have directed nearly in the manner, according to the age and 
condition of the patients, and the result has been the restoration 
of health in a very short time. In general, the yellowness dis- 
appeared in three or four days from the urine, but continued a 
little longer on the skin ; by the use of tonics, and sometimes a 
little of the acid, this is however removed in a few days. I have 
met with only one patient, whose symptoms have not yielded to 
the above plan. This was a person eighty years of age. Even 
in this case, however, the acid always prefaced relief ; but the 
complaint soon returned. My present practice is to give a ca- 
thartic of calomel and julep or some of the neutral salts, and 
then the balm tea moderately acidulated with the phosphorie 
acid, which 1 direct to have continued till it operates as a diuretic 
and until the urine becomes clear or nearly so; this commonly 
takes place in the course of two days. 1 have advised other 
acids when this has not been at hand; but I am inclined to give 
the preference to the phosphoric, although I think the others 
deserve a further trial. 

I might have entered much more into detail, but I am satis- 
fied that it needs only a trial to convince any candid person of 
the advantage of this acid in the cure of the jaundice. 1 have 
never seen any bad effects from the use of the phosphoric acid, 
although it is said that phosphorus is poisonous. This I have 
never used. 

1 shall be happy to answer any inquiries, and remain respect- 
fully your obedient servant, 

Caleb Miller. 


XXVI. On the Culture of Indian Corn, dc. By John 
Murray, B\L.S, M.fF.S., (sfc. ts^c. 

To Dr, Tilloch, 

I iLondon, Feb. 7, 1822. 

N No. 284, page 433, of the “ Philosophical Magazine 
and Jourual,\^ we are favoured with Thoughts on the Cultiva- 
tion of Maize, &c. by a practical and experimental Farmer.” It 
is indeed an inquiry of considerable interest. That Indian corn 
has ripened in this country, and that too without artificial warfhth 
or shelter, is a well ascertained fact, and such seeds would doubt- 
less ensure a succession more hardy than the primitive seed, 

wlience 



1 12 On ike Culluie Indian Corn^ 

whence the successional crops were derived. An intelHgeht 
practical farmer in Holderness informed me he had succeeded 
ill rearing Indiah corn in an unsheltered and exposed situation, 
and that the seed thus obtained grew freely. In the North of 
Italy, the growers of maize twitch off the tops of the plants as 
soon as the male flowers have done their part, and this is allowed 
to accelerate the expansion and ripening of the seeds. 

In the Neapolitan kingdom they possess a species or variety 
of the Indian corn, called Mellica quarantina, which is sown 
aa a siiecessionat crop after the wheats are reaped. It is pre- 
sumed ripe for the sickle in forty days, and from this circum- 
stance receives its specific distinction. This variety of maize 
seems admirably adapted for the short season of our summer. I 
can have no doubt whatever of its capability of being naturalized 
to this climate. By some preparative, as steeping the corn in 
water of a gonial warmth, ere it is committed to the earth, wc 
might determine promptly the germinative powers, and anticipate 
in some measure the period requisite for its full and perfeet de- 
vclopmcnt. Mr. Knight has with his usual acuteness and saga- 
city insisted on the importance (in cases of exotic plants) of an 
instant stimulus of increased temperature, and he very judiciously 
appeals to what can be accomplished by a short Canadian sum- 
mer, to prove the correctness of his views — I take it that we 
suffer most in the sudden transit from the chills of night to the 
blaze of sunshine, and that if practicable we should screen our 
wall trees, &c. by brushwefod (and it is astonishing bow small a 
matter will accomplish the purpose in question), not only as a de- 
fence from the loss of temperature sustained by radiation in a 
climate, where the period, at night, in relation to the thermo- 
meter above the freezing point, forms so small a fraction of the 
year. I am glad to see so much science enlisted into the ser- 
vice of argiculture and horticulture as we find in the persons of 
Sir Humphry Davy, Mr, Knight, &c. and it augurs well for their 
further advancement. The nutritious properties of Indian corn 
remain undoubted, 

Permit me to add, that I think it singular Millet should not 
be attempted as a green crop for cattle, if not for its seeds. It 
is very generally cultivated in Tuscany, and cut down, while still 
unripe, as food for cattle. 1 have reared it for my amusement, 
and thus know it to be equally hardy with Canary-grass ; conse- 
quently may be cultivated for the purpose in question. In the 
Southern counties of England, 1 doubt not it might profitably 
succeed the erpps of wheat* 

There is cultivated in Italy, particularly about Cremona, a va- 
riety of flax called Lino monochino^ obtained originally, I believe, 
from Bavaria. It is esteemed much superior to auy other, and 

possesses 



Galvanic Dejlagrator. 1 13 

possesses a fine silken fibre. It rates in the Italian market much 
higher than the flax commonly cultivated, — Can you inform me, 
sir, whether we enjoy this variety ? 

1 have often regretted the want of an eocperimental field for 
agricultural researches, such for instance as that at Padua, &c. 
\i\ horticulture we begin to possess this valuable appendix. 

I have the honour to be, sir, 

Your most humble and very obedient servant, 
r J. Murray. 


XXVII, On the Galvanic Dejlagrator of Professor Robert 
Hare, M.D. of the University of Pennsylvania y in a Letter' 
to that Gentleman front the Editor of the American Journal 
of Science^ 

j Yale Collc^re, Oct. 23, 1821 . 

My dear Sir, — 1 was much impressed by your account of the 
Galvanic Deflagrator, and of the fine experiments which you per- 
formed with it, as described in the third volume (p. 105) of the 
American Journal of Science By means of your kindness in 
sending me your original apparatus (the only one which, as far 
as I am informed, has hitherto been constructed) I had it in my 
power, early in the month of June, to repeat your experiments 
in my public course of lectures. Large numbers of intelligent 
persons attended, in addition to the classes, and the results gave 
great pleasure and satisfaction. My health being at that time 
very feeble, it was not in niy power to pursue the subject to the 
extent which I had intended; and expecting to resume it, 1 had 
postponed the writing of a notice of your instrument, hoping 
that by and by I could do it more to iny own satisfaction. But 
as no one else appears to have repeated your experiments, I have 
concluded, even at this late moment, to throw a hasty notice into 
the Journal, although it has not been in my power to add any 
thing to the experiments performed in June. 

I can say with truth that I consider your Deflagrator f ns the 
finest present made to this department of knowledge, since the 
discovery of the Pile by Volta, and of the Trough by Cruickshank. 
The vessels being filled with the fluid, beforehand, prevents any 
haste or confusion, and the advantage which your arrangement 
gives the operator, of immersing, at o^e quick movement, the 
whole of an extensive series, is very great. Being perfectly ready, 
and with the poles in his hand, the teacher only giving a signal 
to his assistant to immerse the coils, instantly directs the whole 
power to the desired point, and produces results, which, both in 

* See Phil. Mag. vol. Ivii. 

+ Your Calorlinutor I have never possessed, 
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brilliancy and energy, totally surpass any thing before effected 
by the same surface of metal, arranged in the same number of 
combinations. This will appear the more remarkable, when it 
is remembered, that your apparatus produces these effects with- 
out insulation. ’Although through your civility I have just re- 
ceived the glass jars by which you insulate yonr coils, I have not 
yet been able to use them, and can therefore speak only of the 
results ebtained without them. 

With your eighty coils of fourteen inches by six, for the cop- 
per, and of nine by six for the zinc, I obtained effects which, as 
to every thing that related to intense heat and ligikt, and brilliant 
combustion, far surpassed the powers of a battery of the coininon 
form of six hundred and twenty pairs of plates — one hundred and 
fifty pairs of which, of six inches scpiare, arc insulated by glass 
parti tions-~one hundred pairs of the same size, and three hun- 
dred of feiir inches square, are insulated by resin, and tlie rest 
either by Wedgwood's ware or by resin, making in the whole a 
battery with a surface of thirty-six thousand eight huiidred and 
eighty square inches. Yours has a surface of only twenty-two 
thousand and eighty square indies, but even without imulation 
it is incomparably more powerful than the other with that advan- 
tage. This is the most singular circumstance connected with 
your new apparatus, and which goes far to shake our previous 
theoretical opinions, if not to support your own. 

I repeated every important experiment stated in your memoir, 
and with results so similar, that it is scarcely necessary to relate 
them. The combustion of the metals was brilliant Ijieyond every 
thing which I had witnessed before, and the ignition of the char- 
coal points was so intense, as to equal the brilliancy of the sun ; 
the light was perfectly intolerable to eyes of only common 
strength. If 1 were to name any metallic substance which burned 
with more than common energy, it would be a coiniuon brass 
pin, which, when held in the forceps of one pole, and touched 
to the charcoal point on the other, was consumed with such 
energy, that it might be said literally to vanish in flame. 

The light produced between the charcoal points when im- 
mersed beneath acids, oils, alcohol, ether, water, &c. was vei v 
intense, and platina melted in air as readily as wax in the blaze 
of a candle. It is a very great advantage of your Deflagrator, 
that wc can suspend the operation at any moment, with the same 
facility with which it was commenced. A look, directed to the 
assistant, is sufficient to raise the coils out of the fluid. All ac- 
tion instantly ceases — neither the metal nor the fluid is wasting 
any further, and the lecturer is therefore at case while he illus- 
trates and reasons ; and when he is ready, and not before^ he 
proceeds to his next experiment. In the mean time, the instru- 

inentj 
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merit,. during a certain period, rather gains than loses strength, 
by the raising of the coils. It seems as if the imponderable duidsy 
partially exhausted from it by its continued action, had time 
again to flow in from surrounding objects, and thus to impart 
new energy. I found the power of the instrument to last for se- 
veral days, although declining, and the same charcoal points, 
when well prepared would also continue to operate foi* several 
flays. When the coils, after immersion, had been suspended, for 
some hours, in the air, a coating of green oxide or carbonate of 
copper always formed. on one part of the outside of the copper 
coils, and on the same part in all, but no where else. If 1 do 
not misreincinber, it collected next to the negative pole, but was, 
of course, always removed by the next immersion, though it was 
tbrmed again at the next suspension. 

One circumstance occurred during these experiments, whioh 
demands further attention. 

In the hope of uniting the power of your Deflagrator with 
that of the common galvanic battery, I connected your instru- 
ment with the powerful one mentioned above. Both instruments, 
when separately used^ acted at the limSy with great energy, pro- 
ducing both their appropriate and common effects, in a very de- 
cided manner ; but, on connecting by the proper poles, the bat-' 
tery of six hundred and twenty pairs, with the Deflagrator of 
eighty coils, 1 was greatly surprised and disappointed, at finding 
the power of both instruments so completely paralysed, that, at 
the points where a moment before, and when separate, a stream 
of light ai^d heat, hardly to he endured by the eye, was poured 
forth— *riOw, when connected, both instruments could scarcely 
produce the minutest spark. On separating the instruments, 
they both resumed their activity; on again connecting them, it 
was again destroyed, and so^n, as often as the experiment was 
made. While they were in connexijti, provided the coils were 
lifted out of the acid, so as to hang in the air merely, then the 
pou^r of the common galvanic battery would pass through the 
Deflagrator, which appeared to act simply as a conductor; and, as 
might have been expected when so extensive a conductor was 
used, the power of the common battery was, in this case, con- 
siderably diminished, while that of the Deflagrator did not act 
at all. 

If, while things were in this situation, the coils of the Defla- 
grator, without being plunged, were low^ered so far as merely to 
dip their inferior extremities say only one-fourth of an inch in 
the acid, the communication was immediately arrested, and all 
effect destroyed almost as completely as when the coiU^^ere 
V’holly immersed. Thus it appears that the inability to act> in 
* By igniting pieces of mahogany beneath sand hi a crucible. 
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connexion with the common galvanic battery, depends upon the 
I elation of the fluid and met^, and not upon that of the metals 
merely. These experiments should be repeated, with the aid of 
the insulating glasses, placed so as to receive the coils of- your 
machine. 1 should be very curious to know whether the effects 
would be the same ; and as I now have the glasses, 1 shall, as 
soon as possible, try this experiment. We must look to you, sir, 
for the explanation of this singular incompatibility between the 
two instruments. At present, I confess myself unable to explain 
it. It may, very possibly, load to important results, and may 
have a bearing, such as I have not now time to discuss, on your 
own peculiar theory. 

I would state that the mode of connecting the two batteries 
was varied in every form which occurred, not only to myself, but 
to several able scientific gentlemen who were present at these 
experiments, and who were equally with myself surprised and 
confounded by their results. 

I congratulate you upon the brilliant additions which you have 
made to our experimental means, in this department of know- 
ledge. Along with your invention of the compound Blowpipe, 
they fairly entitle you to the gratitude of the scientific world, not- 
withstanding the uncanclid attempts which, in relation to the 
Blowpipe, I am sorry to see, are still persevered in, to deprive 
you of the credit which you so lichly deserve. 

I remain, as ever, your friend and servant, 
Prof Rulerl UatPy M,D, B. Silliman. 


XXVIII. On Addition and Sublraciion oj Algebra, By Mr^ 
Paul Newton. 

To Dr, Tillocli, 

T old Assembly Hoube, Newaik, Feb. 1 1, 1822. 

H E confused notions which have hitherto prevailed 
concerning iVddition and Subtraction of Algebra, and the con'se- 
quent inconsistency with which our best authors lia\e treated 
these rules, incline me to indulge the hope that you will admit, 
on this subject, a few observations as a supplement to what you 
kindly inserted in No. 285 of your distinguished and invaluable 
Magazine. 

Time^ which overthrows the illusions of opinion,” must esta- 
blish, in its progress, just regulations of quantity. I shall again 
refer to Mr. Bonnycastle’s treatise, for instances of injudicious 
arrangement, not from any invidious motive of detracting from 
}iis merit, but because his treatise is, I believe, the last great 
work on the subject, and because his errors arc calculated to mis- 
lead. 




On Addition and Subtraction of Algebra, 1 17 

lead, precisely in proportion to that high degree of estimation in 
which his writings are held. All Mr. Bonnycastle'a three cases, 
in Addition, exhibit a mixture of positive with negative quantities. 
Now, this mixture is contrary to the nature of Addition, for its 
operations should be limited to quantities (whether like or unlike) 
which are either all positive, or all negative. By avoiding this 
mixture, Addition will he greatly simplified, and rendered con- 
sistent. When positive and negative quantities are opposed to 
each other. Subtraction must inevitably constitute a part of the 
operation. Nothing can he more certain than that the incon- 
gruous mixture/’ in question, should be transferred to the rule 
for subtracting simple quantities^ in which the operations will 
require no change of signs, because only those quantities require 
to be subtracted, to which the negative sign is prefixed. 

A change of signs is applicable to the Subtraction of compound 
quantities only, and to such only as contain a mixture of posfi-. 
tive with negative terms in the subtrahend; for, when the sub-> 
trahend consists entirely of negative terms, Subtraction may then 
he performed by the rule for simple quantities^ since the nega-. 
tive terms in the minuend (if any there arc) will continue to be 
negative terms, when transferred to the subtrahend. 

To conform to the old rules^ out of mere politeness, is to vio-» 
late reason, in an instance, in which, to exercise reason is out 
professed purposse. By absurdly admitting a part of Subtraction 
in Addition, and by confining the nominal rule of Subtraction to 
a mere change of signs in the subtrahend, our indulgent authors 
apparently justified each other in the impropriety of prefixing 
the affirmative sign (+) to a compound quantity, as 13— v'iq-, 

(5-4-^x). 

But, should future authors perceive the propriety of making 
those now arrangements which I have suggested; then, either 
some new sign must be substiliited for ( + ), when it is used an 
a prefix to certain compound quantities; or, a mose extensive 
definition must be given to this affirmative sign, than that which* 
is appropriated to it wdieii applied to simple quantities. 

It is often fruitless to search for the origin of vulgar errors ; 
but we may with proliability suppose that our authors derived 
their erroneous ideas of Addition, from the operations necessary 
to be performed in finding the final product of some factors in 
Multiplication. Thus, suppose it were required to multiply 
by x-y. 

Here yO ^ y)== 

ir xy^) -- (xy* - y *) - ^5 _ y\ 

whic|i 
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which final product, instead of being the result of Mtiltiplicarioii 
and Addition, I entertain no doubt, sir, that all your readers 
will perceive, is obtained by Multiplication and Subtraction. ^ 

1 have the honour to be, sir, 

Your most obedient humble servant, 
Paul Newton. 


XXIXt On Flame, By John Murray, F.L.S. M.W.S. 

' &c. 

To Dr. Tilloch. 

I London, Feb. 7, 1822. 

HAVE elsewhere combated the opinion of Sir H. Davy, 
touching the structure of (lame. In my chemical Prasleciioiis I 
was under the necessity of examining the very ingenious and 
novel views promulgated by this justly celebrated chemist, and of 
recording my dissent from some of these inferences. Inter alia, 
I contended that flame in common circumstances was to be con- 
sidered a supeificial film, and in this position my numerous ex- 
periments are quite conclusive and bear me out. I take leave to 
quote a passage from Lord Bacon’;? Sylva sylvarvm, interesting, 
as it shows that the opinion of Sir 11. Davy was entertained even 
by that great master of the Philosophy of Induction ; 

Sqme geream et statue in tubulo ferreo aut aereo, — postea 
impone {lluin ercctnm scutella;, spiritii vini plenae et calefactas, 
deinde cerea et spiritu vini simul igni impositis, flammam cers 
dilqtari videbis et qiiadrupio quintuploque Jntermisccre, quam 
ante soleret ; apparctque in rotunda non pyramrdali fignra. 7 / 2 - 
super internam coiece flammam conspkies servato colore, neque 
quicquam caerulei cuntrahere versps colorem externse flammae in 
spiritu vini, &c.” 

This experiment Lord Bacon calls egregia tnUanliaf^ Now, 
it is, on the other hand, a nolle example of what leads to a con- 
clusion the very reverse of that inferred. If the flame of the 
alcohol envelops that of the taper, the latter is iavarialh/ ei^ 
tinguished. This fact is best exemplified by using only a limited 
surfkce of alcohol, for when a larger quantity is employed the 
apex of the flame is ragged and uneven, and does not unite in a 
conical form from the resisting and undulating atmosphere which, 
therefore, fills up the chasms. The wax of the taper melts down, 
and affoids an additional proportional of carbon to the VRpour 
of the alcohol, thus imparting to the summit of the flame in its 
transit an inerea:.ed iiluininatnig power. 

h ia singular that in a sub'>equeul page, our author under 
perime^itum ‘iolitarium spectaiis flaniiiiain,*’ &c. desiribcs 

a phanomeiioii ‘ 
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a phamometion ivhrch is fatal to the inference he had just before 
deduced, and conchisive with respect to the opinion I havepre*' 
sumed to maintain. 

Saggittam flammae impositam tene durante spatio decern 
pulsuum, ea deinde exeinpta comperies partes saggittce exie- 
riores versus Jlammam magis ustulatas et nigrieante^s maxf. 
tnaque ex parte in carbotiem versus ; cum in medio quod fait, 
videatur duntaxat lihalvm igne^* &c. 

This last is a fine experiment ; and if properly managed, the 
splinter of wood or other material may be withdrawn from the 
flame, the central part untouched. 

In reference to aphlogistic phenomena in the article ^ CoM-^ 
B17STION,” in Dr. Ure^s Nicholson’s Dictionary of Cbenvistfy, the 
following occurs : ‘‘ Platinum and palladium, metals of low con- 
ducting powers and small capacities for hesit, alone succeed in 
producing these phaenomena.” Now I am confident Sir H. Davy 
would not wish a compliment paid to him at the expense of truths 
and on these terms I am also certain Dr. Ure would not deire to 
bestow it. Sir H. Davy not finding otlier metals succeed iu 
producing these phamoinena,” was perfectly justified in maintain- 
ing this opinion in his beautiful Researches on Flame, But in 
181}), I mentioned (see Annals of Philosophy) that Sig. Setiieii- 
tini at Naples had found that silver and copper (metals of high 
conducting powers in relation to heat) exhibited aphliogistic phae- 
nomena as well as platinum, &c. 1 would therefore simply put 

the question, Did not Professor Sernentini show Sir H. bavy 
these experiments during his sojourn at Naples, as well as to my- 
self ?*’ — I presume this to satisfy Dr. Ure. 

Sig. Scineiitini was so good as to favour me with a portion of 
silver wire the size he had foupd successful ; and on my return 
to Paris, I showed the experiments with llie silver rings reposing 
on camphor to Moiis. Robignet mid other S^avans, and in thi*;! 
country also to several of the Professors of the University oi 
Aberdeen. I liave the honour to be, sir. 

Your most bumble and obedient servant, 

J. Murray. 


XXX. On setting Cutting Instruments. 

T^hr thanks of the Society for the Encouragement of Arts, Ma- 
nufactures, and Commerce, were last Session voted to George 
Rcveley, Esq. of Queen -square, for a communication on the use 
of soap instead of oU in setting cutting instruments on a hone. 
It sets quicker, gives a good edge, removes notches wjth great 
facility, and is a much more cleanlv material than oil. * The 
operation is performed as follows ; 

Having 



120 Answet to QuesLion addressed to the Rev. J. Grooly. 

Having first cleaned your hone with a sponge, soap and water, 
wipe it dry ; then dip the soap in clean soft water, and wetting 
also the hone, rub the soap lightly over it, until the surface is 
thinly covered alt over ; then proceed to set in the usual way, 
keeping the soap sufficiently moist, and adding from time to time 
a little more soap and water, if it should be necessary. Observe 
tliat the soap is clean and free from dust before you rub it on 
the hone ; if it should not be so, it is easily' washed clean. Strop 
the razor after setting, and also again when you put it by, and 
sponge the hone when you have done with it. 

The preference due to Mr. Reveley’s method over the use of 
oil is certified by practicjil gentlemen; viz. Messrs. Win. West, 
W. H. Pepy«, Richard Long, and Isaac Fremor. 

A paste or powder for razor strops, very superior to emery, 
plumbago, and other things commonly used, has been discovered 
in Paris by M. Mcriincc. It is the crystallized tritoxide of iron, 
called by mineralogists Specular Oligiste Iron. It is a mineral 
substance, hut an artificial oxide of equal fitness for the purpose 
may be made thus : Take etpial parts of sulphate of iron fgreen 
copperas) and common salt. Rub them well together, and heat 
the mixture to redness in a crucible. When the vapours have 
ceased to rise, let the mass cool, and wash it to remove the salt, 
and when diffused in water, collect the brilliant micaceous scales 
which first subside. These, when spread upon leather, sciften 
the edge of a razor, and cause it to cut perfectly. 

XXXI. Anstver to the Question addressed to the Reverend 
J. Groouy in out Last Namier. [See p. 50.] 

To Dr.A^loch. 

Chencer.ter, Feb. 12, l?22. 

BEG to inform the gentleman who asks, From what 
tables of M. Bessel 1 took the corrections for Dr. Maskelyne’s 
stars ? that it was from the same he alludes to ; namely, from 
those annexed to the first part of the Konigsberg observations. 
From the specimen your correspondent has given of liis method 
of ascertaining the corrections, 1 am not at all surprised at his 
numbers differing from my own, nor at his hence concluding that 
1 had fallen into some error ; but I am rather surprised that his 
self- confidence should have led him to make the strange and un- 
warrantable assertion, that the Professor has not made use of his 
own tables in reducing his observations. 

. Your correspondent tells us that, in every instance in which he 
has used the tables, he has found his results to differ, not only 
from those of another individual, but also from those of the aur 
thor himself; and he hence concludes, not very modestly 1 must 
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sny, that M. Bessel does not use^ or does not know how tb iise^ 
his own tables, ^ 

To be brief : The error of your correspondent {las arisen from 
his supposing the increase or decrease of the differences to be re- 
gular, and calculating accordingly. If instead of taking a mean 
proportional part of the difference, he will find the true diffe- 
rence, by interpolation ; for Dec. 14. 56 he will get 0,026, which 
subtracted from +0.273j +0.247, the very same M. Bes- 

sel has given in his exainple^S If in the same way he will recal- 
culate the some hundreds of observations,’’ which he tells us he 
lias reduced, I have no doubt it will lead to a conclusion very 
d^erent from that he has so rashly adopted. I will also hope 
that, calculating in this way, he will find that the tables do give 
the same corrections I have made use of. 

I am, sir, your obedient servant, 

James Grooby, 


XXXI I. Observations on the dangerous Rock usually called 

The Drunken Sailor j lying off the Flag- Staff Pointy Colomboy 

Island of Ceylon. By Lieut. Col, George Wright*. 

The above rock, usually called by the English The Drunken 
Sailor, and by the Dutch De Df onke Malroosy lies in a direc- 
tion by compass about west-south-west from tfie Flag- staff of 
Colombo, and distant from a bold projecting rock usually named 
the Portuguese Rock, on the sea shore directly in front of the 
Flag-staff about three quarters of a mile. Its situation is in a 
most dangerous position, being exactly in the track that a ship 
would make in trying to rea^the anchorage in the roads of 
Colombo during the uorth-ea|p|^onsoon, and at which time it 
may be considered as most dangerous, from the^circumstance of 
the sea not making any break upon it, which^ the case during 
the south-west monsoon, when breakers are distinctly seen at 
intervals, and which in general sufficiently mark its position ; but 
even then it is not always visible, as at times only a small white 
surge scarcely discernible can be perceived to rise over it once 
ill seven or eight minutes. 

Upon the summit of the rock the greatest depth of water 
which has as yet been ascertained, is about six feet ; ^and the 
smallest about three feet and a half that being the usual dif- 
ference of the tides on this coast, or rather the difference of 
level in the sea caused more by strong southerly winds than by 
the tides, which at Colombo do not reach two feet. TK(f sum- 
mit of the rock is very small, and appears to be of an oval shape, 
of about twenty or thirty feet in circumference, and the sides 

* From the Tninsactiona of the (\’ylon I-iterary Society. 
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of the rock exceedingly steep and abrupt ; the depth of water at 
a few yards distance, from nine feet to twenty-five; and a little 
further off to about nine fathom, which is the greatest depth of 
water between the rock and the shore; the rocl^ itself appears to 
be of a sharp and hard kind, much indented, and full of crevices, 
as small anchors or grapplings which have been made use of by 
boats to anchor on it, as well as the leads used in sounding the 
depth, have in general been extricated therefrom with much diffi- 
culty f and from the circumstance^f the rock not appearing to 
increase in magnitude, it is most |;mbal)ly not of the description 
of coral rock so frequent in the Indian sea. 

Although alluded to and taken notice of in some old Dutch 
manuscript charts and surveys, this rock appears to be but very 
little known in general, and few, if any, of the English charts 
lake notice of it at all. One of the latest editions of tliat valu- 
able work of Captain Horsburg, Hydrographer to the Honourable 
East India Company, mentions it; but as the same is contained 
in an appendix to the second volume of the work, the circum- 
stance there is no doubt often escapes observations. A transport 
with troops making the roads of Colombo in the year 1819, 
passed within a short distance of it, not aware of the danger ; 
and some years since a large and valuable East Indiaman stood 
close in shore and tacked several times close to it, and passed 
between it and the shore without being aware that such a rock 
existed. 

Colombo, Aug. 8, 1821. 


XXXIII. Account of an improved Method of planting Vines 
for Forcing, By il/r.V;l> 4 NiEL Judd, F.H.S.* 

Herewith I se,nd an account of my management of the vines 
in the garden of Uharles Campbell, Esq. of Edmonton, of which 
I have the charge. 

My compost was formed as follows; In the winter of 1817, I 
procured a quantity of the top-spit of soil from a common in the 
neighbourhood, which consisted of a rich loam, rather inclining 
to be gritty, which property I prefer, because it gives a porous- 
ness to the compost, thereby allowing the water to pass freely 
through it. At the same time I collected sonte lime rubbish, 
well broken to pieces and sifted, some old tan, some leaf mould, 
and a quantity of the richest old dung I could select from the 
forcing<rbeds and elsewhere. 

These materials having been kept separate, and frequently 
turned over hi the summer, were mixed together in the autumn 

* From the Transactions of the* Loudon Horticultural Society. 

of 




. of planting Fives for Forcing. 

of 1813^ in the following proportions: one-half of loam, oue- 
fourth of dung, and oue^fourth ofiime rubbish, united with the 
Can and leaf-mould. They were-weli mixed, by frequent turnings 
(but were not sifted) during the winter, when the weather was 
frosty or dry, for thii operation should never be performed in 
wet weather. 

It may be noticed, that I did not use so much dung in my 
compost as is sometimes done ; for I have observed that an ex- 
cess of it retards the grov^ of the vine, notwithstanding it is 
considered to be a plant whwh will bear an extraordinary quan- 
tity of manure. The addition of old tan to the compost, which 
is not usual, I reeonunend, because 1 know, from experience, 
that the vines will root in that more freely than in any other 
substance. 

In March last, the border, in front of the vinery, was cleared 
to the depth of upwards of three feet, below which it was drained, 
and then filled up with the new compost to the level of the bot- 
tom plate of the house; this was done in 6ne weather, and the 
new mould had full two months time to settle well before the 
young vines were planted in it. 

My vine plants were raised from single eyes in March 1818; 
they were treated in the usual way through the summer, and kept 
from the frost during winter, until March last, when they were 
cut down to one eye, and placed in the pine-pit in order to pro- 
duce young shoots of sufficient length to draw into the house at 
the time of planting. After they had made shoots about two 
feet long, they were removed to the green-house (which was at 
that time kept at a temperature of al)out (50®, for some other 
purposes) ; here they continue^ growing, till they had attained 
to llic lengtli of three or foul|^|^t ; hy this treatment the whole 
plant was rendered more hamy, and consecpicntly more fit for 
its final removal into the open border. 

Early in May, having made good tlie height of the border 
quite to the level of the holes where the plants were to be car- 
ried into the house, so that no part of their stem should be ex- 
posed to the external air, I oociied the holes, for the reception 
of the plants, lesiving them open upwards of a week, to remove 
any noxious quality in that part of the compost whicli^ would 
first receive the roots. 

My planting was executed on the I3th of May; but I consider 
any period between the 10th of May and lOth of June will 
be equally successful, provided the work be done in seasonable 
weather, that is, when it is neither wet nor cold. 

At the time of planting, I turned into each hole, a common 
wheel-barrow full of very old tan from the pine-house, in the 
middle of which tau the roots of my vine plants' remained after 

Q 2 , the 
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the plants had i)cen treated as I shall now describe. I first cut 
off the leaves from the lower part of the plant, about two feet 
and a half of its length, leaving about an inch of the footstalk 
of each on the plant, the end of which was then drawn very care- 
fully through the hole, under the plate, witliout injuring the ten- 
der part of the shoot ; the pot being removed, the bail or root 
of tlie plant was placed two feet distant frpm the front of the 
house, upon its side, so that the stem Jlay in a horizontal posi- 
tion, about six inches below the level ot the surface of the bor- 
der. When thus placed, the whole.of the stem which was to be 
covered was slit or tongued, at each eye, like a carnation layer, 
by passing a sharp knife at three- quarteis of an indi below each 
eye, and on the side of the eye, about one-third of the thickness 
into the wood, and then upwards to the centre of the joint. This 
bein^ done, the stem was covered with about four inches of old 
tan, and the other two inches weie filled up with the mould of 
the border. It is essential to the safety of the plant that the 
slitting be done the last thing, and whilst it is laid in its position, 
lest the stem should be broken. 

The effect of the operation of slitting the stem Is the produc- 
tion of abundance of roots from every eye; the progress is not 
very great until the roots begin to push out : after these shoot, 
it is surpiising how fast the vines grow. 

I gave a little fire in the house for the first month after plant- 
ing, though spaiingiy, and air was admitted into it continually, 
until the plants had got sufficient hold of the border ; air was then 
admitted in the day, but the house was shut up at night. Under 
this treatment, the shoots of the present seJison of these young 
plants are fiom twtMit}-fi\e to ^Ijkty feet long, and their strength 
is fully propoi tmiuite to their 

It is not my intention to gioJ^miy thing on the border, which 
will exhaust it, or depiive the vines of their full nourishment. To 
protect their roots in the winter, I shall use a covering of old 
tan, about six inches thick, which I prefer to dung or mulch of 
any description. 

I have this season planted vines in the same way, in other 
houses, besides the one 1 have now mentioned, and with equal 
success. 


XXXIV. Repdrt Jrom the Natimidl Vaccine EstablishJment. 
To the Risrfit Honourable Robert Principal Secretary 
of State for the Home Department. 

y National Vaccine Estahlishment^ Percy Street, Jan. 31. 

ACCiNATioN has now been submitted to the test of an- 
other year’s experience, and the result is an increase of our con- 
fidence 
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&lenee in the benefits of it. We are happy to say that it ap- 
pears to have been practised more extensively than it ivas^ not- 
withstanding the influence of exaggerated rumours of the frequent 
occurrence of small pox subsequently, on the minds of some per- 
sons, and the obstinaft prejudices of others, who still continue 
to adopt inoculation Tor that disease. The unavoidable conse- 
quence of the latter practice is to supply a constant source of in- 
fection, and to put the pierits of vaccination perpetually to the 
severest trial. 

Of small pox, in the modi/ied and peculiar form which it as- 
wniies when it attacks a patient who has been previously vacci- 
nate<l, many cases indeed have been reported to us in the course 
of last year, and some have fallen within the sphere of our own 
observation ; but the disorder hsLS always run a safe course, being 
uniformly exempt from the secondary fever, in which the patient 
dies most commonly when he dies of small pox. 

For the truth of this assertion, we appeal to the testimony of 
the whole medical world ; and for a prOof that the number of 
such cases bears no proportion to the thousands who have pro- 
fited to the fullest extent of security, by its promoting influence, 
we appeal confidently to all who frequent the theatres and 
crowded assemblies, to' admit that they do not discover in the 
rising generation any longer that disfigurement of the human face 
which was obvious every where some years since. 

To account for occasional failures, of which we readily admit the 
existence, something is to be attributed to those anomalies which 
prevail throughout nature, and which the physician observes, not 
in some peculiar coustitutione:only, but in tlie same constitution at 
difFeient periods of life, rended^ the human frame at one time 
susceptible of disorder from change of the wind, and ca- 

pable at another, of resisting inemost malignant and subtile con- 
tagion. But amongst the most frequent^sourccs of failure which 
have occurred, and will for a time continue to occur, is to be 
numbered that careless facility with which unskilful benevolence 
undertook. to perform vaccination in the early years of the disco- 
very ; for experience has taught us, that a strict inquiry into the 
condition of the patient to be vaccinated, great attention to the 
state of the matter to be inserted, and a vigilant observation of 
the prrQgfess of the vesicles on the part of the operator, are all es- 
sentially necessary to its clfmpletc success. ^ 

That less enlightened parents should hesitate to accept a sub- 
stitute for inoculation, which is not perfect in all its pretensions, 
and absolutely and altpgether effectual to exempt the objects of 
their solicitude from every future possible inconvenience^#oes not 
surprise us : but we cannot forbear to express our unqualified re- 
probation of the conduct of those medical practitioners, who, 

knowing 
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knowing well that vaccination scarcely Occasions the slightest in* 
disposition, that it spreads no contagion, that in a very large pro- 
portion of cases it affords an entire security against small pox, 
and in almost every instance is a protection against danger from 
that disease, are yet hardy enough (o iierStvere in recommending 
the inseition of a poison, of which they cannot pretend to anti- 
cipate either the measure or the issue, (for no discernment is able 
to distinguish those constitutions which will admit inoculated 
small pox with safety), and there are some families so dangerously 
affect^ by nil the ciuptive diseases, that they fall into imminent 
hazard in taking any of them. This remark has a particular ap- 
plication 10 small pox. A family lost its two first-bom children 
of the small pox, inoculated by two of the most skilful surgeons 
of the time : nor is it improbable that the parents might have had 
to lament tlie loss of more children under the same formidable dis- 
ease, if the promulgation of the protecting influence of vaccina- 
tion had not happily interposed to rescue them from the con- 
sequences of a repetition of the fiital expeiiment. Of their re- 
maining children, one took the small pox after vaccination, and 
went through it in that mild and mitigated form which stamps a 
value upon this resource, us real in the eye of reason and sound 
philosophy, as whel) it prevents the malady altogether. 

We have contended, Sir, for this its merits, with all the powers 
of our understanding, and with all that just and fair pretension 
to convince others, to w'hioh we are entitled by being fii mly and 
sincerely convinced ourselves. Nor shall we relax in our efforts 
to promote its adoption, but continue to exert the influence 
which the benevolent designs of Parliament, in establishing this 
Board, have given us for exteiuSnjg the benefits of this salutary 
practice. 

That the blessing is ifKit yet lilfiblutcly perfect, we are ready to 
admit ; but when <^parc it with inoculation for the small 
pox, the only alternative, we have no hesitation in stating, that 
the comparison affords an irresistible proof of its superior claims 
to regard ; for we Icain from ample expeiience, that the number 
of cases of small pox, in the safe form which it is found to assume 
after vaccination, is by no means equal to the number of deaths 
by inoculation ; an evidence quite irrefragable, and, as it appears 
Co us, decisive as to the incalculable advantages of the practice of 
the first over tlipit of the latter uiethcSi. 

The number of persons who have died of small pox this year 
within the bills of moitaiity is only 508^ not more than two 
thirds of the number who fell a sacrifice to that disease the year 
before :'and as in our last report we had the satisfaction of stating 
that more persons bad been vaccinated during the preceding than 
in any former twelve i^\Uhs, we flatter ourselves Chat this dimi- 
* aj nution 
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itution of the number of deaths from small pox may fidrly be at- 
tributed to the wider diffusion of vaccination. 

(Signed) Hbnry HalYorp, President. 

Algn. Framfton, 1 « , 

AThoHume, 

. Charles bIdiiam, f W ^ 
Robert Lloyd, J of?hy»cmm. 

Evrrard II 0 MB 5 Master* of the Royal College of Surgeons. 
William Blizard^\ Governors of the Royal College of 
Henry Cline^ j Surgeons. 

By order of the Board, 

James IIbrvey, M.D., Registrar. 


XXXV. On iom,e Compounds of Chrome. By M.Gkovyelle*. 

Acid Chromate of Potash. 

jAlCID chromate of potash is atihydroiil: I obtained it by di- « 
gesting the neutral chromate of potash with nitric acid, separat- 
ing from the first crop of crystals all those of nitres and then re- 
dissolving and again crystallizing the chromate# when this salt 
is strongly calcined it melts, and passes to the state of neutral 
chromate, giving up half its acid, which is decomposed, and 
leaving an oxide of chrome crystallized in brilliant green scales. 
I'he neutral chromate thus obtained was analysed by a solution 
of sulphurous acid, which changed it instantaneously into sul- 
phate of potash, sulphate and sulphite of chrome; The me^ 
tallic oxide was precipitated/Vy ammonia, and the sulphate of 
potash eva))oi'ated. The sujmMhroinate, therefore,' contains 
twice as much acid as the neipM^chromate, and is composed of 
Chromic acid (two attms) . . • 68*846 

Potash (one atom) • . 81*154 

IG0*000 

Carbonate of Chrome. 

On pouring sulphurous acid and potash into liquid chromic 
acid, M.Vauquelin obtained a brown precipitate, w^hich he thinka 
is an oxi^e more oxygenated than the green oxide of chrome. 
This, heiu^ver, is not an o^^jde, but a carbonate of chrome. It 
dissolves without effervescence in diluted acids. When boiled in 
distilled watter it is decomposed, and the green oxide "and car- 
bonic ai^d gas are obtained, on which account care should be 
taken not to wash ic with hot water. This salt may be 
procured in another way, that is, by passing a current^of nitrous 

* From tbs AnmleB de Chmia Phymque. 

gas 
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ga^ and air through chromate of potash mixed with an flkalinc 
carbonate. Carbonate of chrome then falls down on boiling the 
mixture ; but if it contains too much nitrous acid, the whole will 
pass to the state of nitrate of chi ome. Tliis method, however, 
often fails: it is evidently the nitfo us^HH which reclue^s the 
chromic, and the oxide thus piodiice^lil^cts to itself the car-** 
honic acid driven from the carboiiat^i^kh*^teccss of acid. A 
better method of obtaining this ctfraSfe^atp 'Ts, to evaporate to 
dryness, a mixture of nitrate of ammohia, chromate, and car- 
bonatV' of potash ; or of mnriate of animonin, with a nitrate, 
carbonate^ and chromate of alkali. This n]ixturc, when gently 
dried, blackens ; it is then to be re-dissolvedhhi water, and a (ir<;^ 
or two of ammonia, which has the effect, 1 beUpve,'dPk^ftratii>g 
a small quantity of carbonate of chrome whicH>t^}e nitrate of 
ammonia had retained in solution. 

If too high a degree of heat be npp|^i^!|thc excess of nitrate 
will re-produce the clifi|Bnute. Here it is the protoxide of azote 
, (nitrous oxide)i^in itsMsceut state which decojpposes the chro- 
mic acid; for, when once become gasegus, it has no longer this 
property. Ij^oii jtbe other hand, the chromate of potash and 
the nitrate of aipti^ia are acidihed with nitric acid, and dried 
and heated in n tt^]protected from the opntact of air^^ no car- 
bonate of chrome Wnatever is obtained. 

A finixture of nitre and muriate of amninplp acts in the same 
mantier as nitWe of ammonia, because a doulde decomposition 
takes place^^ on account of the facility with which the nitrate of 
ammonia assumes the gaseous f qxflt/i This double decomposi- 
tion ^always occurs when these salfH^ heated with the nitrate 
of any metal capable of formiiKbe^xed chloruret with muriate 
of ammonia. 

Therefore, to obtain IQtr^us IFMIe, instead of cmplo) ing caUstic 
nitrate of ammonia, Wpmiay use nitrate of potash and miniate 
of ammonia, in the proportions suited to complete decomposi- 
tion, leaving, nowe\er, an excess of nitrate^to^avoi^ny subli- 
mation of the sal-anjmoniac. The propoitioiis ijtuPPbe about 
three parts of nitre to one of sal-aimnoiiiac. 

Chromites. 

The existence of th^sc salts is still doubtful, and B^r^his has 
nA yet ventur^ to admit them po*.itively in hi‘s Sysli^^ Mi- 
neralogy* tlowever, Vauqueliii obtained a precipitate by pour- 
ing efuromate of potash into proto-sulpliatc of iron, whic^he has 
found to be compose^ of oxide of iron and oxide of chrome, and 
is aiialogQi^s to the <itiromic"ore of the Var, pdfticularly when 
the latter ia* calcined. Other chromites may be qbtaii^ed witli 
|bc muriates of inang|n^e and uf tin witl^ oxide of clirome. 

That 
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That with tin is green ; with manganese chesnut-browu. They 
have all very similar propel ties: they dissolve in acids, and are 
precipitable from them without decomposition; the chlorate and 
nitrate of potash chai^ them into alkaline chromates, and me- 
tallic Qxides. I havalri^d, hut without success, several methods 
of separating them ^Rtenalysis. With chlorate of potash they 
undergo a combustioii similar to that of nitre and cream of tar- 
tar. A soluble chronihte is indeed obtained, but the oxides of 
iron, of manganese, dr of tin, letain much of the chromic oxide. 
Muriate of chrome lenders muriate of manganese very solible in 
alcohol ; caustic alkalies cannot separate the whole of the oxide 
^ tin from the oxide of chrome. These compounds deserve a 
fuller examination. 

Chomale of Lead, 

It is well known a reddish chromate of lead is obtained 
by precipitating acctite of lead with ap alkaline chromate of 
potash ; but if the sub-acctitc of lead afp neutralj^romatc are 
used, both boiling hot, a yellow precipitate fails ddij||» ^ hich in ap 
few moments passes into a most brilliant oratige-reV^ This tint 
may be heightened by boiling a little alkali with the red, or even 
with the yellow chromate of lead. I have comparative 

analysis of the yellow and the red artificidf^i^pmate, and the 
native red lead of [Siberia. All of them give JraEautljl the same 
proportion between the acid and the oxide. IVy are neutral 
chromates, only the red chromate contains a small quantity of 
alkali, apparently from 1 to 1 7 per cent. The method which 
1 used in these analyses wa^i^clissolve the chromate in muriatio 
acid, which in a boiling lu|pr^camc muriate of chrome; then 
to precipitate the lead by tfmBurettcd h\drogeri, the oxide of 
chrome by ammonia; and laMH^o cvaipratc to obtain the mu- 
riate of potash. All the alkanS will cnangc the fine yellow of 
the chromate of lead, and also of bismtol^, into icd. 

It remains to inquiie whether the alkali is combined with the 
chromic e^y'^ht oKidc of lead, or the chi ornate of lead. For 
this purpoR, I treated a very pure chromate of lead and bismuth 
in excess with a small quantity of alkali, assisting the action by 
heat. After some instants the liquid had ceased to redden tiir- 
meiic^^d had assumed a yellow tint. > Sometimes the tur- 
meric^lfet showed the abs|ence of fiec alkali before the liiptid 
changed colour, at which time the chromate contained fiee oxide 
of lead. Indeed, if a little litharge is added to the chromate 
along with the alkali, it will btcome red without losing chromic 
acid. Olid inc^y even obtain red chromate by boiling to^^ther 
chromate of potash and lithaige. 

It follows from these facts that the alkali appears to be com- 
Vol. 59. No. 28t). Peh, 1822. R hined 
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bined with the oxide of lead ; and that this compound, united 
to chromate of lead, gives rise to the red chromate, which thus 
contains a little more oxide of lead than the neutral chromate. 
A few drops of dilute nitric acid take away from it immediately 
its red colour, by dissolving the alkali with a little of the oxide 
of lead. I examined whether the red lead of Siberia, which is 
also yellow when reduced to powder, might contain a portion of 
alkali ; I found in it, after taking every precaution, a little lime, 
but I ano ignorant Vhether or not it is accidental. 


XXXVI. t)€Scription of the Methods employed in determining 
the Altitudes of several of the ptincipal Mountains and other 
remarkable Objects visible from the Trigonometrical Station 
on Rumble<i Moor^ Yorkshire. By A Corruspondent. 

To Dr. Tilloch. 

{^RRPARATORY to taking the field in the spiing of last year, to 
collect tlie re(|uisitc data for determining the abovementioned 
altitudes, I deemed it advisable, so slender was my stock of in- 
formation on the subject of terrestrial refraction, to make, during 
the winter, daily observations of the apparent altitude of a moun- 
tain, of which the elevation jis well as that of the place of ob- 
ser\'atioii could be readily determined by levelling. Rumbles 
Moor and an observatory 67,082 feet distant, both situated within 
three miles of a canal communicating witli the Irish sea, were 
ultimately made choice of. i. 

The instruments made use of in measuring the angles, were 
two horizon sectors, of which theAdlo^v>i^g ^ brief description : 

The one first used cdrtBists orb 30-inch achromatic telescope 
a (see Plate II.) fixed in the hollow square frame of maho- 
gany, to one of its vertical sides is attached a plate of brass, 
c, containing 10 dcgiccs of elevation and an equal quantity of 
depression. The^lisi^us of the arc is nearly 18 inchea^^dmitting 
the divisions to be^m^ off to 5" by the moveable index J, which 
carries with it the a^ustable spiiit-levcl e. When the line of 
vision is known to be jiarallcl to the plane of the horizon (the 
index being at zero) the bubble of the level is adjusted^o re- 
main in the middle. The small cross level f determihes the 
vertical position of the divided plate, and the line of collimation 
is rendered parallel to it by means of n proof telescope. When 
the object is elevated or depressed, the corresponding angle is 
measured by the index d, properly levelled ; that is, moved by 
the pinion {h) until the displaced bubble is again in the middle. 
Granting the interior bides of the glass level parallel to each 

other, 
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other, it follows that the mean of two observations carefully 
made with the instrument erect and inverted would give the 
correct angle, and render the adjustment of the level superfluous. 
To ascertain and determine the value of the inclination of the 
sides of tlie glass tube, two further observations with the spirit- 
level taken off and reversed, immediately succeeded, and the 
mean of the four readings considered as the true angle. The 
level being curved proved so very unmanageable with its con- 
cave side uppermost, that the instrument was shortly laid aside 
for the horizon sector, No. 2, which will be best understood by 
describing the method of verifying its adjustments. 

Having placed the instrument upon an immoveable stand, 
fix the point of intersection of the cross wires of the 20'inch 
brass telescope (c), Plate II. upon some distant well-defined 
object by means of the rack- work (d), and the clamp (e) of the 
brass stand (FG), and the intersection should remain perfect 
during an entire revolution of the tcle^'ope in its Ys {kh) (17 
inches asunder). Tlien throw open the semicircular rings {al), 
and having placed the left hand index (i) at zero on the limb 
U) rack-work (A) and the pinion ( Z), cause the bubble 

of the level {m) to appear at its mark by altering the inclination 
of the telescope as before. When properly adjusted, the telescope 
will bear being reversed in its Ys without displacing the bubble. 
Lastly, vwert the telescope and repeat the verifications for the 
right hand limb, index and level (w). During the operation 
the limbs should be rendcrc<l vertical by their respective cross 
levels (at n and o). When the adjustments are not perfect they 
are rendered so, in the usual manner, by the adjusting screws of 
the cross wires and of the levels. 

The divisions (on silver) h^^a radms of 15 inches and can 
be read off to five seconds. 

Both the instruments were made and divided by the late Mr. 
James Allan (Fetter-lane) from models sent to him. 

In making observations the instrument is ^placed upon a tripod 
stand, or,^what^t8 preferable, upon a rock^or. pile of stones, and 
the telescope accurately pointed and clamjpedi upon the object. 
The left hand limb is afterwards (wbich^ts Wgreat advantage) 
rendered vertical ; the index levelled, and the angle read off by 
the elevation as well as by the depression side of the zero of the 
vernier (of the index), and a proper mean registered. To verify 
the adjustment of the telescope it is now inverted^ i^g^in clamped 
upon the object, ’the right-hand index levelled, and double 
readings repeated. The mean of the four angles is considered 
as the correct one. ^ 

At the observatory a greater degree of accuracy was obtained 
by reversing the telescope at each observation, and reading off 

11 2 the 
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the angle on the other side of zero, the indices being first pro- 
perly levelled. Eight readings were thus obtained, and the errors 
of colli mntion, dividing, &c, reduced to a mere trifle. By this 
method it was also discovered that the instrument being adjusted 
at 52°, tlie zenith distances would be 10" in defect so soon as 
the«therniometcr had fallen lo 32°, Hence the necessity of 
noting the temperature of the sector at the time of adjusting it, 
and also after every pair of observations. The adjustments, 
which did not require altering more than three or four times in 
the course of the year, are best made at 40° in winter and at 00° 
in summer. 

When placed upon a distant object, the cross wires seemed ab- 
solutely to efface it, and to render great accuracy unattainable. 
A filament scarcely visible even in its magnified state, and acci- 
dentally found adhering to the cross wires in the manner exhi- 
bited in Plate II. was successfully substituted, and the point (n) 
considered ns the line of vision. 

Before any remarks are made as to the result of the experi- 
ments on terrestrial refraction, it will be proper to state that 
twelve observations were made at the observatory in January; 
thirty-two in February; sixty-one in March; and eighty-six from 
the 1st to the 18lh of April; and that the instrument was after- 
wards taken to the following stations : 


Rumbles Moor. 


1821. 

April 23, 7 

24, (5 

25, 24 
28, f) 
30, 38 

June 2, 42 
19, 23 
Aug. 7, 10 
Oct. 15, 11 


li. m. h. m. Tlier. in shade.Wind. Bar. 

obs. from 10 20 to 1 1 30—48 to 50 N.E. 

. . . . 17 25 , . 18 10— 4S . . 52 S.S.W. 

.. 10 45.. 17 45— 1)0..()5 E. 

.• ..II 10.. 1.2 35— 51 ..5() W. 

. . . . .^ 30 . . 18 45—42 . . 54 N.N.E. 

and N.N.W. 

.. .. U 5.. 19 30— 48to63 E.N.E. 

. . . . 1 1 5 . . 19 20—47 . . 50 N.N.E 28-855 
.. ... II 20., 17 0— 55..5S S.W. 

13 15.. 14 20-48.. 50 W. 

Beamsley Rock. 


May 2, .33 .. 
June 14, 30 . . 

27, 12 .. 
Oct. 30, 9 .. 


.. 10 15.. 18 0—5510 07 S.S.E. 

. . 1 1 30 .. 1 8 30—5 1 . . 04 E.S.E. 28 925 
.. 16 30.. 19.50—46.. 56 N.N.E. 

.. 13 5.. 16 25— 42.. 44 W.S.W. 


Chevin. 

Au^. 13, 37 .. .. 11 30tol8 4a— 57..65 S,S.W. 


Great 
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Great Almias Cliff, 

1821. h. m. h. tn. Therm. Wind. Bar. 

Aug. 15, 15 obs. from 12 30 to 16 30 — 62 to 64 W. 

Jack HilL 

Aug. 17, 8 .. .. 16 0tol7 0—57 S.W. 

Symon Seat. 

Aug. 29, 8 .. .. 15 20.. 16 40— 52.. 53 S.E. 28-417 

Sept. 8, 9 .. .. 14 0.. 15 50— 56..57 S.W. 

Great IVhernside. 

Sept. 1, 9 .. .. 12 10.. 13 45-52.. 56 N.W. 

Pendle HilL 

Sept.24, 12 ,. .. 10 50.. 14 20— 48..51W.N.W.28050 

1822. Ay red Castle. 

Jan. 26, 17 .. .. 11 0..I3 15— 40. .41 W.N.W. 

The first fact elicited by these numerous observations was the 
existence of a species of diurnal variation of refraction notexceed- 
ing 60" to 70'' within the limits of the survey, and dependent on 
the locale of the station, the time of the day, and in some degree 
(if it may be so termed) on the constitution of the day itself. It 
was first noticed at the observatory, Jan. 25, 1821, and might 
be said to be at its maximum in March, at which period it ex- 
ceeded 60^^. At Rumbles Moor it was still more marked up to 
the 3d of June, when it totally ceased. No observations ulterior 
to those just mentioned, were made at the observatory in 1821 ; 
but such angles as have been tidten in Jwuary last, give no indi- 
cations of its return. It is also worthy of note (and a comforta- 
ble discovery it is for the surveyor) that the mean of the diurnal 
extremes differs but very slightly from the constant angle; gene- 
rally speaking, tbe variation is greatest when the mornings are 
frosty, and the sun acquires great power the middle of 

the day. This led me to suspect, that of the sector 

being reversed after every observation, th(6‘‘'Viiriation might be 
wholly attributed to the change of temperature as affecting the 
instrument. Observations made on frosty mornings with the 
sector at 30", and afterwards heated to 60", proved by their 
near agreement that the cause of the variation could not be 
looked for there. As a further and irrefutable confirmation, the 
refraction was constant at Beamsiey Rock, May 2, (op which 
day the thermometer had an extensive range,) although the va- 
riation 'continued to be observable at Rumbles Moor. It is to 

be 
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be remarked that the nearer the ray passes to the ground, 
the greater the variation. In general, the refraction when vari* 
able is greatest near sun-rise and suii-sct, and least during the 
heat of the day. Even when the diurnal variation is scarcely 
perceptible, a very sudden increase of refraction of 10" or 20" 
wiU be remarked on an evening within a short time of sun-set. 
I have had no opportunities of determining whether the refrac- 
tion remains at its maximum or not during the night. 

At none of the other stations could any certain proofs of the 
existence of this diurnal refraction be established ; but then it 
must be recollected, that its effects had already ceased at Rum- 
bles Moor, and most probably at the observatory. It might not 
have been witnessed at Beamsley Rock on account of the sides 
of the mountain being excessively steep in almost every direction, 
and perhaps from the extreme dryness of the surface. 

In attempting to account for this peculiar refraction, it was 
in the first place conjectured that the su})crior strata of the at- 
mosphere might be heated at sun-rise and sun-set in a greater 
degree than the inferior ones. 

Many observations made with the thermometer at the base 
and summit of Rumbles Moor, tended rather to refute than to 
confirm this hypothesis. It could scarcely be occasioned by the 
morning and evening frosts, or its effects would have been again 
perceptible in the autumn. There is little doubt, however, that 
the stratum of air immediately in contact with the surface of the 
ground is hotter about uooii, and undoubtedly colder at morning 
and evening than the succeeding one ; but why this irregularity 
should be confined to five months in the year is not quite so ex- 
plicable.' It serves however to account for the non-existciice of 
the variation on a steep craggy mountain, such as Beamsley 
Rock. „ 

Observers have generally remarked, at one time or other, cases 
of sudden and extraordinary refraction ; but the following is the 
only marked one that has come under my notice : — February 9, 
1821, the moor appeared under an angle of elevation of 42' 30" 
at 17^ 15'”; yet iajhe course of a quarter of an hour it was 
found increased IS". The thermometer, which was then 

at 41®, fell very rapidly, and shortly after rose as abruptly. 
The sun’s vertical diameter was unusually contracted, and its 
contour curiously indented; at 10** of the same day the ther* 
moineter was at 4 1 on the moor (then invisible) and only at 3S 
at the observatory. 

The followingf observations will (with one exception) serve to 
verify the theory of the refraction being affecte<l by an unusual 
difference of temperature at the two stations, and will also ren- 
iCr the diurnal variation more intelligible. They point out, 

moreover. 
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moreover, the advantage of noting the thermometer at the base 
as well as at the summit of the mountain where the observations 
are made, and of rudely determining their difference of altitude 
by the barometer. 

{Height of Eye, A\feet,) 


At Rumbles Moor, April 30/A. 


h. 

m. 




Therm. 

14 

30 observatory depr. . 

, 53 37 

54 

15 

20 

. • 

• • 

53 25 

53i 

15 

40 

. « 

« • 

53 10 

53| 

16 

30 

• • 

* • 

53 5 

51 

17 

0 

• . 

• • 

53 S 

504 

17 

30 

. . 

• • 

52 54 

49 

18 

0 

• . 

. • 

52 35 

47 

18 

30 

• • 

. . 

52 27 

45 


At Rumbles Moor, 

June I9l/i. 


13 

20 observatory depr. 

53 14 

48 J 

14 

30 

• • 

• • 

53 13 

49| 

17 

20 

• • 

• . 

53 13 

49| 

18 

40 

• « 

♦ . 

53 4 

47i 


The mean of the observations in 1821 was 53.0, 

At the Observatory, March 1821. Rumbles Moor 
elevated. 

Hour. Barometer. Wind. Angle of Elevation. Therm. Therm, at 


h. 

m. 



t 

// 


Moor. 

10 

0 

2!)-52 

S.W. 

42 

6 

44 

39 

10 

30 

• • 

• a 

42 

5 

43 

41 

11 

0 

• • 

• • 

v,42 

4 

46 

40 

11 

30 


• • 

•■;>42 

4 

47 

411 

12 

0 

29*33 

a • 

42 

3 

48 

41- 

12 

30 

» • 

• • 

42 

3 

47 

39 

13 

0 

• A 

• • 

42 

1 

47 

43 

13 

30 

• » 

• • 

42 

2 

49 

41 

14 

0 

29*32 

m m 

42 

2 30 

41 

15 

0 

• . 

• • 

42 

4 T- 50 

43 

15 

30 

• • 

• • 

42 

4 

49 

4U 

16 

0 


m 0 

42 

11 

49 

41 

17 

0 


m 9 

42 

9 

49 

41 

17 

30 

* . 

• 0 

42 

10 

. 48 

39 

IS 

0 

29*26 

S.W. 



46 

36 

The mean of tlie 

extremes is 

about 

42' 6 

' and the mean dif* 


ference of the temperature of the stations that of the Moor 
being the lowest. The temperature of the vapour by Danieirs 
hygrometer was 8^ minus that of tjie atniofrphere. 

At 
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At the Observatory, 

April 5, 

1821 

. Rumbles Moor 

elevated. 

Hour. 

Barometer. 

Wind. Angle of Elevation. 

Therm. 

Therm, at 

h. 



i 

// 


Moor. 


29-19 

W.S.W. 

42 

30 

35 


6 

• • 

w. 

42 

44 

35 


61- 

• • 

W.N.W. 

42 

30 

351 


! 

• • 

do. 

42 

27 trcmuloud. 38 

33i 

71 

29-25 

do. 

42 

21 

39 

341 

8 

• • 

do. 

42 

19 

391 

35 

81 

• • 

N.W. 

42 

16 

41“ 

36 

9 

• • 

« • 

42 

14 

43 

361 

91 

• • 

• • 

42 

16 treiii. 

43 

38 

10 

29-33 

• • 

42 

15 trcni. 

43 

39 

lOx 

• • 

• • 

42 

15 trem. 

43 

39 

11 

• • 

• • 

42 

8 trem. 

45 

391 

HI 

• • 

• • 

42 

6 trem. 

44[- 

40 

12 

29-40 

• • 

42 

12 trem. 

44'- 

421 

121 

, * 

« • 

42 

12 trem. 

44 

40 

13 

• • 

. < 

42 

12 

45 

41 

131 

• • 

• • 

42 

12 

441 

40 

14 

• f 

. . 

42 

13 

44 

42f 

Hi 

« 0 

• « 

42 

12 

45 

40 

15 

• • 

• . 

42 

11 

44 

40 

151 

29-45 

N.W. 

42 

14 

44 

391 

16 

• « 

do. 

42 

14 

44 

3’9J 

161 

. • 

• • 

42 

14 

44 

39 

17 

• • 

• • 

42 

11 

44 

40 

171 

• • 

• • 

42 

19 

42 

361 

18 

• • 

• • 

42 

24 

41 

36 

181 

29-52 

N.W. 

•"'42 

28 

40 

35 

The morning and 

evening 

mean extremeh 

aiv 42*25 and 


42’ 17 hygr. respectively. Hence the mean angle is 42*21, and 
the —7" difference of temperature only 4{®. W. B. The mean 
angle of all the observations in 1821 and 1822 is 42*1 1. 


Observations made at Rumbles MooVy June 2, 1821. 
Wind E.N.E. 




Bolton Abbey. 

I'cndleHill. 

Inglc- 

Gt.Whernside 

. Therm, at 

Time. 

/ // 


borough. 


Sum. 

Base. 

11 

5 

101 50depr. 

• • 

# • 


60 

631 

11 

30 

• • 

• • 

• • 

25 dOclcv. 

601 

64 

11 

40 

• • 

8 45 elev. 

• • 

* • 

61 


12 

0 

101 42 

• • 

• • 

• . 

62 

65 

12 

10 

« • 

• • 

• • 

25 57 

59 


12 

25 

• • 

8 50 . 

• • 

• • 

61 








3 

'inic. 
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Bolton Abbey. Pendle Hill. Ingleborough. Gt.Whernsido. Therm, at 


Time. 

/ •/ 





Sum. B;ue. 

12 35 

■ • 

• • 

11 18 elev. 

• 


62 

64| 

13 0 

101 43 

• • 


• % 


59 


13 10 

• ■ 

• • 

, , 

26 

0 

61 

67 

13 20 

. • 

• • 

11 21 

• • 


60 


13 30 


8 54 

. . 



60 

64!- 

14 30 

101 46 

• • 


• % 


59 

63i 

14 35 

• • 

• • 

. • 

25 . 

56 

591 


14 40 

• • 


11 38 

, , 


59 


14 45 


8 50 

• • 



59 

64 

15 50 

101 52 

• • 

• • 



59!- 

63i 

16 0 


m • 

• • 

26 

0 

59 

63 

16 5 

• • 

• * 

11 31 



56 


16 15 

• • 

8 58 

• « 

• • 


56 

611 

17 7 

101 34 


• • 

• • 


56 

61 

17 10 




26 

9 

55 


17 20 

• • 


11 36 

• • 


54 


17 25 

• • 

9 12 

• • 

• • 


54 

591 

18 5 

100 44 

• # 

. , 

m 0 


51i 

57! 

18 10 

• • 


. . 

26 

9 

51 


18 15 

• • 

• • 

12 0 

• • 


50i 


18 25 


9 24 

• • 

• • 


50*- 

57 

19 0 

100 42 dep. .. 

• • 

• • 


49 

55 [ 

19 10 

• 0 


• • 

26 35 

49 


19 15 

• • 


12 12 elev 

. • • 


49 


19 20 

• • 

9 20 elev. 

, , 


48 

54 i 

Mean 101 17 

Mean 9 

5 Mean 1 1 

45 Mean 26 7 


Const. 

iiiglelOl 14 

C.an.8 

56 C.an.ll 

33 C.an.25 58 








Hygi-. at 







17 

30 




% 



. 

-91 



Fumbles Moor, June 19. 





b. 111. 


t U 



Pendle. 



1 1 50 Pendle Hill elev. 8 54 

48J- 


54i 



12 20 

m m 

9 1 

48i 


53i 



15 15 


8 56 

4i 


49 



15 40 

• • 

8 55 

49i 


491 



17 0 

• • 

8 53 

50i 


48 



17 45 


8 55 

49 


46| 



IS 0 

• • 

8 54 

48| 


47 



18 45 

• • 

8 55 

47 


46| 



19 20 

• • 

8 58 

46^ 


46 



Pendle is 500 feet higher than Rumbles Moor^ and nkarty 
west of it. All east wind produced line weather at the former 
place, and the reverse at the latter ; which may account for the 
Vol. 59. No. 286, Feb. 1822. S thermometer 
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Jldiudes (if Mountains^ fSc. visible frmn 

thermotneter beinji; on an average of 29 observations from lO'* 0*^ 
to 19’* 2U"‘; 1^® highest at Pendle Hill, 

Barometer at !()• 0 28 911 Ilvgr. —5® 

Do. 13- 0 28*85G ' -4® 

Do. 18*20 28-830 -6® 

Bcamsley Rocky June 14. 

b. m. * u Therm. Do. at Boltoh. 

12 0 Pendle Hill elev. 9 31 59 58 

12 40 .. 9 26 62 59 

14 10 .. 9 27 581 58 

15 15 .. 9 8 541 57i 

17 10 .. 9 10 53 56^ 

18 10 .. 9 15 521 55^ 

The thennoiuctcr at Bolton was 913 feet lower than on llit 

Hock, at 14-35 the hygrometer was —14®. The baroinelei 
remained stationary at 28*925. 


Beamsley Rocky June 27. 


II. 

in. 



Them 

IG 

35 

Pendle Hill elev. 

8 56 

55i 

17 

20 

* • 

9 0 

55 

IS 

15 

• • 

9 7 

52 

19 

35 

• « 

8 54 

47 

19 

50 

• % 

8 54 

46 


At 17 20 the hygrometer was —10®, Barometer about 
2S*80. 9' 3'' viill be the apparent angle which will best agree 
with other ohservations. 


Symon Stat, Atfgust 29. 


h. 

m. 


/ 



Therm. 

15 

45 

Gf.A’inias 

Clift', depprf 46 

58 

Wind S.E. 

53 

16 

40 

Do. 

*• '*4 

1 * 

violent 

52 




Heptemlm 

H. 



14 

10 

Gt. Alniias 

Cliff, 47 

29 

S.W. 

56 


Observations of other stations made on both days agreed within 
a few seconds. The mean of the above three angles is the nearest 
to the true 

The mean^efraction in terms of the arc is ascertained by re- 
ciprocal observations of the angles of elevation and depression. 
The observations should however he made at the same instants 
of absolute time, and during the existence of the diurnal varia* 
tion, it is almost superfluous to add that they must include the 
extremes, otherwise the greatest errors may be coiiimittcd. The 
instruments should moreover be free from any const afd efror 
(such as those of cotiimation, &c.) or the refraction will he no 
longer coircctly obtained in terms of the aic. When the cylin- 
drical 
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drical rings of tho telescope are not alike, and the one near the 
object glass proves to be of the largest diameter, the zenith di- 
stances will be all in excess, <atul the mean reiVuetion (granting 
it to be one twelfth) will appear negative until the arc hccomc^ 
of such extent that one-twelfth thereof cciuals the error of the 
instrument. Still with numerous observations on arcs of various 
lengths the refraction (and of course the error of the instrument) 
may be discovered by a>certaining what constant coricetioii must 
he applied to best reconcile the discordancies, and give the most 
uniform result. 

When corresponding observations arc made at hotli station?, 
the error of the instrument, although it vitiates the tiue value of 
the refraction, does not prevent the determination of tlie proper 
angle for X^ulcuiation as accurately as could liavc been done with a 
perfect instrument. The refraction will come out too small, but 
then it will be applied to angles of elevation as much in delect'^. 

From the following statement it would fi])pcar that the Sector 
gave the elevations too little by 25". 

I ‘ 

.lack Ilill and Great Almias .... 3 

iieamslcy rock and Hum hies Moor 4 
Bcamslcy lock and Symoii hut •• 4 

Ilvimbles Moor and Chevin .... 4 
Beanislev rock and Jack Hill . . 6 
Rumbles Moor and Jack Hill . • 6 
Iieamslcy rock and Chevin . . . . 6 

Rumbles Moor and Synion Seat . . 8 

Rumbles Moor and Great Almias 8 
Syniuii Seat and Jack Hill .- •• 8 

Syinoii Seat and Great Whernside 8 
Great Almias and Beanusley rock 9 
Rumbles Moor and Obser^ory • • 1 1 
Symon ^cdt and Great Ah* s . . 11 
(jreat Whernside and Beanislcy rock 1 2 
Great Wiiernside and Rumbles Moor 1(3 
Pendle and Rumbles Mean* . . ; . 10 

Pendle and 8yrnon Seat . • .. 17 

Pendle and Great Whernside , , 20 

By placing a delicate spirit level upoi 
the telescope, the Sector being well adjusted, and suppi>sed to 
be levels it was found that the one near the olijcct glass was 
higher by 35", With this datum, together with the angular 
opening of the Ys and the diameter of the rings, the error of the 
instrument was calculated to be 28 

* 'When the power of the telescope Is but small, will not the depressions 
bo observed in excess ? 

S 2 A spirit 


J C ;; 


Corrected 

11 

tV 

tV 

3 


Vt 

3 

v/o- 

tV 

3(i 


T'l.T 

4 

ij'o 

tV 

18 



58 

1 

Th 

T^.T 

(3 

T o" 

tV 

30 

1 

i H 

1 

1 u 

34 

V- — 

I 

Tj- T 

40 

. * — 
‘jir 

1 

TT.T 

8 

1 

■?rTT — 

I'o 

1 

Vt — 

l 

TIT j 

44 


1 

T"7“ 

40 

uV 

I 

TT 

37 


tV 

40 

•sV 

tV 

48 

YT ~ 

1 

T T 

26 

I tbc 

1 

cvlmdiicnl 

7TT 
rings of 
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A spirit level firinlv fastened to the upper, and another to the 
under surface of a fir in l}ra^s hai liein^ substituted tor the former 
level of the large Sector, the iiie.ni of the readings gave 30" as 
the eiM^r of the lessor instiuintMit. A plane piece of glass with 
a ver\ delicate mark in the iiiuhlle superseded the cross wires^ 
and heuig fixed upon the olijcct with the index at zero, the 
bubble of the upper glass tube was adjusted to its n ark. The 
telescope was next inrtried^ replaied upon the object, and the 
index levelled by the other glass tube, now uppermost. 

The double of the angle was thus obtained, and the whole 
operation rej'eatdd, with the bar carrying the levels reversed. 
One fourth of the tw’o double angles is of course the correct one. 

Finally, the eye tube and the one conraining the object glass 
were taken out of tlie smaller Sector, and reversed. The eleva- 
tions were in consei uence increased .i2", half of which, or 26", 
is the error thereof, 'riiis is perhaps the most satisfactory test of 
the three, the other methods rn)t being perfectly unobjectionable. 

With this correction the mean refraction will be found to be 
about , I -. The following remarks may render the more marked 
deviations from this quantity more intelligible. 

1st. When the arc is but small, an error of a few» sr eonds in 
the ob.servatioriwS, or in the reduction of the height of the instru- 
ment to tlic ground, will cause a material alteration in the de- 
termined value of the refraction. 

2nd. iSonie few of the angles at Rumbles Moor were only 
taken at the time of the diurnal variation, and the extremes 
were not always observed. Rumbles Moor and Jack Hill come 
under this class. 

3d. The refractions at Great Almias are unusually small, but 
the station is on a group of huge rocks, which were probably 
heated to such an excess at the time of the observations by the 
previous intolerable heat of the suil^rays, as to render the lower 
strata of the air rarer than those immediately above. 

4thly. Stations on isothermal cUrves will have refractions dif- 
fering from those at right angles to them. 

Excluding the journal kept at the Observatory, the mean of 
the heights of the barometer at the diflferent stations would be 
28%')0, and tl|^ temperature 54. According to the below obser- 
\ation», the thermometer falls one degree for every ascent of 
224 feet. 

With these data, the computed will not be found to exceed 
the observed refraction very inatenally. 

Remarks. The greatest difference of temperature was observed 
when the thermometer was 10 degrees lower at the Moor than 
at the Observatory. It was but very rarely that the air proved 
warmer at the more elevated statiuUf 

The 
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Th^ thermometer on the mountain^ however carefully shaded, 
is more suddenly and materially affected by the sun than the one 
at its base. On the approach of a shower, it will, for instance, 
suddenly fall several degrees. 

When the thermometers differ but trivially, rain is generally 
the consequence. 

Rumbles Moor and the Observatory are not upon the same 
isothermal curve ; the mean temperatures of the latter will con- 
sequently require a small reduction. 


M. temp. 

of 



Near 

nkley. 

at Cowper Cross. 

3 obs. 

at 

10" 

in Dec. 1 820. 

• • 

31-3 

5-0 low 

26 



Jan. 1821 

• • 

386 

3*8 

20 



Feb. 

• • 

37-1 

3-7 

23 



Mar. 

• • 

41-7 

4-4 

J5 



April 

• • 

50-2 

4-2 

17 



May 


5M 

3-3 

13 



June 

. . 

55-6 

34 

7 



July 

. • 

59*4 

4-4 

7 



Aug. 

• • 

62*7 

4-4 

2 



Sep. 

• • 

65-5 

4-5 

4 



Dec. 

• • 

47.0 

4-6 

1 1 obs. 

at 

*14" 

O'” to 18" 45” 

‘ Apr. 9 

.53-6 

51 

7 


9 

30 — 12 30 

Apr. 17 

49-4 

3-7 

13 


10 

30—12 30 

July 25 

60-5 

(rain) 2.4 


Cowper Cross is about three quarters of a mile W.N.W. of 
the station on Rumbles Moor, and is 1250 feet high likley is 
tw'o miles north of the Moor, and 296 feet high. It w? ex(‘lude 
the last set of observations, the mean difference of the tempera- 
tures will be about 4®, and that of the altitudes 954 leet, which 
is equal to an ascent of 240 feet for a diminution ot tempera- 
ture of 1®. ''P 


Mean temp, of 1821. 

Near Ilkley 

At Rumbles Moor. 

10 obs. 

10*45 to 13*0 Apr. 25 

66*9 

• . 

3*2 low’’ 

12 

8*45 —14*0 — 30 

52*5 

a . 

5-3 

18 

11*0 — 19'30Juiic 2 

62*0 

. * 

5*0 

7 

11*15— 12-45 July 13 

66*9 

• • 

4*0 

9 

10* 15 — 12*15 — 21 

62.6 

a a 

3*7 

10 

10*30—120 — 27 

61*9 

a a 

4*4 

13 

11*0 —130 — 28 

60-3 

. . 

5-7 

15 

11*30— 15*0 Aug. 7 

63*0 

a a 

6*2 


The station at Rumbles Moor being 1029 feet higher than the 
one near Ilkley, the ascent appears to be about 210 feet for a 
fall of I® of the thermometer. 


Mean 
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Altitudes of Mountains^ 


Mean temp, of 
* 


At the Obi. 

At Cowper Cross. 

4 obs. 

at 10*0 

in Dec. 1820 

32*0 

. . 4*8 low* 

26 

• • 

Jan. 1821 

39 4 

4*6 

20 

• • 

Feb. 

36*9 

3*5 

20 

• • 

Mar. 

44*3 

4*7 

5 

• 0 

April 

45*3 

4*2 


The observatory is 851 feet lower than the Cross, and bears 
E. S.E. from it witli a distance of 13| miles. The ascent for 
the degree of the thermometer is equal to 198 feet. 

M. temp, of 1821. A the Obs. At Rumbles Moor. 


5 obs. at 11.4.5 to 13.15 Mar. 13 52*5 6*5 low' 

15 10. 0 to 18. 0 — 30 47*5 7*0 

22 7.30 to 18.30 Apr. 5 45*0 4*6 

6 7.30 to 10. 0 — 12 43*8 4 8 


9 6. 0 to 10. 0 — 19 38*6 (mist & rain) 2*1 

The observatory is 67,082 feet E.S.E of Rumbles Moor, and 
926 feet lower. Hence 185 feet for every fall of 1 ® of temperature. 

Mean temp, of 13 obs. at 10*30 to 12-30, July 30; at llklev 
Wells 57*2 ; at Rumbles Moor 2-8 lower. Rumbles Moor is 637 
feet above the Wells.— Ascent required 224 feet. 

Mean temp, of 4 obs. at 13.15 to 14.0, Oct. 29, near llkley, 
58.6 ; Bcamsley Rock, 3.0 lower. 

Difference of altitude 1021 feet. 

Mean temp, of 12 obs. at 12.30 to 18.0, June .14, near Bol- 
ton, 57.5; Beamsiey Rock, 1.7 lower. 

Difference of altitude 913 feet. 

Mean temp, of 2 obs. Aug. 20 and Aug. 31, at Kettlewell, 59 ; 
at Great Wheriisidc, 7.5 lower. 

Difference of altitude 1573 feet (by barometer). 

Mean temp, of 4 obs. Sept. 1 1, 13.22 and 24, at Downham, 
58.5 ; at Pendle 9.7 lower. 

Difference of altitude 1352 feet (by barometer). 

Comparison the Angles given by Ramsden’s gteai Theodolite, 
and the Horizon Sector. 

The angles are reduced to the ground at Rumbles Moor. 

Boulsworth, elev 13.29 Theod. 13.29 Sector. 

Pendle Hill, b". elev. .. 9.16 9.18 

Great Wheniside, eldV. 25.45 26. 8 

As all the angles by the Sector include its error of 26", it would 
appear that the Theodolite was affected by a similar defect, or 
that the observations were made during tlie heat of the day/ when 
the variation of refraction was in force. That the elevation of 
Great Whernside was incoKpctly observed will be clearly proved 
in its proper place. 


XXXVII. Pro. 
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XXXVII. Proceedings of Learned Societies. 

ROYAL SOCIETY. 

Dec. 6, 1821.— A. paper communicated by the Society for th(* 
Improvement of Animal Chemistry was read, entitled On some 
Alvine Concretions found in the Colon of a young man in Lan- 
cashire after death.** By John George Children, esq. F.R.S. 

Dec. 13. A paper was read ^^On the Concentric Adjustment 
of a triple Object Glass.’* By W. H. Wollaston, M.D. and V.P.R.S. 

Also a paper entitled, “ On a new Species of Rhinoceros, found 
in the Interior of Africa ; the skull of which bears a close resem- 
blance to tlist found in a fossil state in Siberia and other coun- 
tries.** By Sir Everard Home, bart. V.P R.S. 

Dec. 20. There was read a paper on the Electrical Pheno- 
mena exhibited in vacuo, by Sir Humphry Davy, bart, P.R.S. 

Jan. 10, 1822. An extract of a letter from Capt. Basil Hall, 
R.N. to Dr. W. H. Wollaston, containing Observations on a 
Comet seen at Valparaiso, was read. — Also 

Elements of Capt. Hall’s Comet, in a letter from Dri Brinkley 
to Dr. Wollaston. 

Jan. 17 . A paper on the Ultimate Atoms of the Atmosphere, 
by Dr, W. H. Wollaston, was read, — Also 

A paper on the Expansion in a Series of the Attraction of a 
Spheroid, by James Ivory, esq. 

Jan. 24. Two papers were read. 1. On the late Depression 
of the Barometer, by Luke Howard, esq. 2. On the Anomalous 
Magnetic Attraction of Hot Iron, by P. Barlow, esq. 

ASTRONOMICAL SOCIETY OF LONDON. 

Feb, 8. — The second annual general meeting of this Society was 
held this day; when a Report was read on the State of the Society 
and its finances, which appeared to be in a very flourishing con- 
dition. The first volume of their Memoirs is in the press, and 
will shortly be published. 

The following i.s a list of the Officers, which wereychosen for the 
ensuing year : viz. 

President. 

Sir William Herschel, LL.D. F.R.S. 

Vice-Presidents. * 

Major T. Colby, Boy. Eng. LL.D. F.R.S. L. & E. 

Sir H. C. Englefield, Bart. F.R.S. L. & E. F.S.A. & L.S, 

Davies Gilbert, Esq. V.P.R.S. & F.L.S. 

D. Moore, Esq. F.R.S. S.A. & L.S. 

TreasurtrvL 

Rev. W. Pearson, LL>j8/ F.R.S. 


Set re* 
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Learned Societies, 


Secretaries. 

C. Babbage, Esq. M.A. F.R.S. L. & E. 

F. Daily, Esq. F.R.S. & L.S. 

J. F. W. Herschel, Esq. M.A. F.R.S. L. & E, {Foreign.) 
Council. 

G. Birkbcck, M.D. Maj. Gen. John Rowley, Foy. 

B. Gonqiertz, Esq. F.R.S. Ejtg. F.R.S. 

O. G. Grftjorv, LL.D. J. South, Esq.' F.R.S. & L.S. 
S. GrooinhndgCjEsq. F R.S. E. Troughton, Esq. F.B.S. 

J. Horsbnrgh, Esq. F.R.S. L. & E. 

The Names, under each Office, arc arranged alphabetically. 


ACAJDBMICAL SOCIETY OF THE LOWER LOIRE. 

This society has proposed a prize consisting of a gold medal 
value 300 francs, for the best answer to fpiestions respecting the 
yellow lever. It is required to trace its origin, to specify its 
causes and nature ; to describe the state of the atmosphere and 
local circnnistances where it prevails; to notify its identity or 
otherwise with similar fevers in Europe, &c. ; to distinguish 
whether it he complicated with any other malady. There is also 
a second subject relating to the means for preventing its spread- 
ing, the proper modes of quarantine, &c. The memoirs to be 
sent, post free, to the secretary of the s(»eieiy before the 1st ot 
May 1822. Each to bear a motto with a repetition in a sealed 
paper, containing, as usual, the author’s name and address. 


ROYAL SOCIETY OF MEDICINE AT MARSEILLES. 

This society has proposed the follow'iiig questions : 1 . To de- 
terniine the structure and functions of the spinal marrow. 2. To 
describe the nature, causes, symptoms, and' tieatmcnt of the 
diseases hy which the spinal marrow is affected. It is desired 
that cliiiu al observations and pathological anatomy should be 
made the* principal objects of the memoirs. They may be written 
in Latin or French. The extent of time allowed is till July 1822, 
suid the prize a gold medal. 


SOCIETY OF SCIENCES AND ARTS AT METZ. 

When the nozzle ofha blowing machine is placed at a certain 
distance from that of the tuyere, a stronger current of air is ob- 
tained than w hen both are placed together, as is frequently done. 
This ( tfect i produced hv various causes dependent on the elastic 
nature ol ihe liitid in motion, and of the surrounding atmosphere. 
The Society ot Sciettce stoRn d Arts at Metz have founded the 
following prize questim|fl|| this experiment: ‘^Whac are the 
changes necessary to blHRs in the tuyere of blowing machines, 

to 
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to introduce^ in the most advantageous manner, the good^ect 
indicated above, or any other improvement for the rapid tirana* 
mission of air to greater or smaller distances.’^ The prize is 300 
francs, and is to be adjudged in April 1822. 


ROYAL ACADEMY OF SCIENCES OF TOULOUSE. 

This Academy has proposed as the subject of prize essays, a 
physico-mathematical theory of drawing and forcing pumps, 
stating the ratio between the moving power and the quantity of 
water elevated ; attention being given to all the obstacles which 
the force has to overcome.*’ Among these obstacles are enu- 
merated, the weight and inertia of the column of water, its fric- 
tion against the tubes, its contraction at the apertures of the 
valves, the weight and friction of the pistons, the weight of the 
vahes, the inequality lietween the upper and lower surface at the 
moment the pressure opens them, &c. The papers are to be 
written in French or Latin, and sent in before May 1823. The 
prize is a gold medal of 500 francs value. 


XXXVI 1 1. Intelligence and Miscellaneous Articles. 


A NEW GREEN COLOUR. 

To Dr. Til loch. 

SrR, — The discovery of a new green colour by M Bizio, which 
was announced in your last Nunjber, has induced me to make 
some experiments with other vegetable substances; and 1 beg to 
state that I have succeeded in producing a green colour brighter 
than what I could procure by using coffee, and possessing che- 
mical properties somewhat different. 1 formed a strong decoc- 
tion of tobacco by boiling it for some time in pure water ; then 
added solution of splphate of copper, and precipitated with sub- 
carbonate of potiissa. The precipitate vvhc*n dry is of a light 
green colour. Mixed with linseed oil it became darker and 
brighter, and very like a rich grass green. Dissolved in nitric 
acid it forms a green solution. It also tinges sulphuric acid of 
a green colour. I do not hnd that it is acted upon either by 
water, alcohol or ether. * 

I am, sir, your obedient servant. 

No. 6, Dartmowth-street, Westminster, * CHARLES M. WiLLICH. 

Feb. 18, '822. 

Mr, Willich with the above communication favoured me with 
specimens of his new green, both dry and mixed up with linseed 
oil. It is a most beautiful colour, aiiiliilJ. probably prove highly 
useful in the arts. — A. T. 


Vol.59. No. 28G. Feb. 1822. 
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Carlomle of Limet—Analym of Tea. 

CARBONATE OF LIME. 

Mr. Dalton, in a paper on the analysis o^ spring and mineral 
waters^ .states, that all spring water containing carbonic or 
super-carbonate of lime is essentially limy or alkaline, by the 
colour tests. And this alkalinity is not destroyed till some more 
powerful acid, such as tlie sulphuric or muriatic, is added, suffi- 
cient to saturate the whole of the lime. Indeed, these acids may 
be considered as sufficient for tests of the (quantity of lime in such 
waters ; and nothing more is required than to mark the quantity 
of acid necessary to neutralize the lime. It does not signify whe- 
ther the water is boiled or unboiled, nor whether it contains ^uU 
phate of lime along with the carbonate; it is still limy in propor- 
tion to the quantity of carbonate of lime it contains. Agreeably 
to this idea, too, I find that the metallic oxides, as thase of iron 
or copper, are thrown down by common spring water, just the 
same as by free lime. Notwithstanding, this carbonate of lime, 
in solution in water, contains twice the acid that chalk or lime- 
stone does. I fully expected the super-carbonate of lime in so- 
lution to be acid ; but it is strongly alkaline, and scarcely any 
quantity of carbonic acid water put tq.||g,will overcome this al- 
kalinity. Pure carbonic acid water is^lSwever, acid to the tests. 
I could not be convinced of the remarkable fact stated in this pa- 
ragraph, till I actually formed super- carbonate of lime, by super- 
saturating lime water in the usual way, till the liquid from being 
milky became clear. It still continued limy, and was even doubt- 
fully so when two or three times the quantity of acid was added. 
It should seem, then, to be as impossible to obtain a neutral car- 
bonate of lime, as it is to obtain a neutral carbonate of ammo- 
nia, in the sense here attached to the w'ord neutral .’’ — Memoirs 
of the Manchester Society. 


ANALYSIS OF TEA. 

Ill the 24th number of the Quarterly Journal of Science, Mr. 
Brande has published analyses of black and of green tea, from 
which he finds that the quantity of astringent matter precipi- 
table by gelatine is somewhat greater in green than in black tea, 
though the excess is by no means so great as the comparative 
flavours of the two would lead one to expect. It also appears 
that the entire quantify of soluble matter is greater in green than 
in black tea, and that the proportion of extractive matter not 
precipitable by gelatine is greatest in the latter.” 

Sulphuric, muriatic, and acetic acids, but especially the first, 
occasion precipitates in infusions both of black and green tea, 
which have the propertj^^nf cqmbinations of those acids with 
tan. R('ith infiisiO|[s jJj^Beld, as might be expected, abundant 
black precipitates^ wf^H^iUioiis of iron ; and when mixed with 

acetate. 
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acetate^ or more especially with subacetate of lead, a bulky buiF* 
coloured matter is separated, leaving the remaining fluid entirely 
tasteless and colourless. This precipitate was diffiised through 
water, and decomposed by sulphuretted hydrogen ; it afforded a 
solution of tan and extract, but not any traces of any peculiar 
principle to which certain medical effects of tea, especially of 
green tea, could be attributed/^ 

Mr. Braude observes, that there is one property of strong in- 
fusions of tea, belonging especially to black and green, which 
seems to announce the presence of a distinct vegetable principle; 
namely, that they deposit, as they cool, a brown pulverulent 
precipitate, which passes through ordinary filters, and can only 
be collected by deposition and decantation ; this precipitate is 
very slightly soluble in cold water of the temperature of from 50^ 
downwards, but it dissolves with the utmost facility in water of 
100® and upwards, forming a pale-brown transparent liquid, which 
furnished abundant precipitate in solutions of isinglass, of sul- 
phate of iron, of muriate of tin, and of acetate of lead ; whence 
it may be inferred to consist of tannin, gallic acid, and extrac- 
tive matter. 

The following tabl6^1s given by Mr. Brande as showing the 
respective quantities of soluble matter in water and alcohol, the 
weight of the precipitate by isinglass, and the proportion of inert 
woody fibre on green and black tea of various prices : 


One hundred parts of tea. 

Soluble in 

water. 

Soluble in 

alcohol. 

WM 


Green hyson, i4j. per lb. . . 

41 

44 

31 

56 

Ditto, 125 

34 

43 

29 

57 

Ditto, IO 5 

36 

43 

26 

57 

Ditto, 8; 

36 

42 

25 

58 

Ditto, 7s 

31 

41 

24 

59 

Black souchong, 125. 

35 

36 

28 

64 

Ditto, lOi 

34 

37 

28 

63 

Ditto, 7 s • 

36 

35 

24 

64 

Ditto, 65 

35 

31 

23 

65 


PREPARATION OF QUININE* 

M. J. Voreton, of Grenoble, employs the following method in 
preparing Quinine, by which he says he is enabled to procure 
about two ounces and a half of Quinine from eleven pounds of 
Cinchona, instead of an ounce and a ba)fj^ or an ounce and three 
quarters procured by the conimoiti||ym. The Cinchona re- 
duced to a coarse powder is to belQPM m water^ acidulated 

T 2 with 






14S Explosion of Chlorine and Hydrogen. — Linen Trade. 

with about one hundredth of its weight of muriatic acid. At tlie 
expiration of 24 hours, the Cinchona is to be strongly pressed, 
to be again treated with dilute muriatic acid, and the processes 
are to be repeated till the Cinchona loses its bitterness. The 
filtered infusions are to be mixed and treated with excess of pure 
magnesia, the mixture to be boiled for a short time and then 
suffered to cool. The magnesian precipitate is to be washed with 
cold water, dried, and digested in alcohol : by distilling this so- 
lution the Quinine is obtained . — {Jlimales de Chimie,) 

EXPLOSION OF CHLORINE AND HYDROGEN. 

It has been long known that a mixture of chlorine and hy- 
drogen explodes when exposed to the direct action of the sun’s 
rays. In oider to try if this effect could be produced by the ra- 
diation of a common culinary Are, Professor Silliman filled a 
common Florence oil -flask (well cleaned) half full of chlorine 
gas, and was in the act of introducing the hydrogen in the pneu- 
matic cistern. There was not only no direct emanation from 
the sun, but even the diffuse light was rendered much feebler 
than common by a thick snow-storm, which had covered the 
skylight above with a thick mantle, and veiled the heavens in a 
singular degree for such a storm. Under these circumstances, 
the hydrogen was scarcely all introduced before the flask exploded 
with a distinct flame ; portions of the glass stuck in the wood 
work of the ceiling of the room, and the face and eyes escaped 
by being out of the direction of the explosion ; nothing but the 
neck of the flask remained in hand. This occurrence then proves, 
that a mixture of chlorine and hydrogen gas may explode spon- 
taneously in a diffuse light, and even in a very dim light. — Ame* 
rican Journal of Science^ VoL 3. No. 2. p, 343.) 

LINEN TRADE. 

We understand that a very great improvement in the method 
of bleaching linen and yarn has lately been made by Mr. Crook- 
si lank of Dublin. — As far as we have been able to ascertain, its 
chief merit consists in the disengaging the chlorine from the oxy- 
muriate of lime — by which ingenious process it is enabled to act 
with full force upon the cloth and yarn. Independently of a 
considerable saving in the quantity of bleaching liquor, by which 
the possibility of injuring the linen is prevented, this process 
combines some other very important advantages. It has already 
been tried on a considerable scale, and has met with the full ap- 
probation of a gentleman of chemical celebrity. — We are in- 
formed that Mr. Crookshank has submitted his discovery to the 
Linen Board, and proposed to exhibit its advantages by a course 
of cxpeiimcnts. We hope, therefore, that the process will 
shortly he made public, ifoi: the benefit of the trade . — Dublin 
Nen^ipaper^ 4th Feb, 
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Example ^‘Personal Abuse/ in a late Discussion 
From a Correspondent. 

1 . The computations have been conducted by the assist- 
ance of Mr.Ivory’s most investigations of the attractions 

of spheroids. 2 Jan. 1820.^*— Jbttrn. R. 1. 

2. Entertaining, as I unfeignedly do, the profoundest respect 
for the analytical talents of Mr. Ivory, and admitting most readily, 
that he has contributed, more than any person now livings to ad- 
vance the reputation of this country among our contemporaries 
abroad, with regard to abstract mathematics. 31 Dec. 1820.” — 
Journ. R. I. 

3. have some concessions to make to Mr. Ivory, and the 
computations of such a mathematician as he is, are not to be 
hastily or lightly examined. 3 Nov. 1821.” — Phil. Mag. 

4. A mathematician of Mr. Ivory’s acknowledged celebrity 
and transcendent attainments. Dec. 1821.”— Joi/rw. R. I. 

5. To these passages may be added a fifth quotation, not 
wholly inapplicable to the merits of the present case. It seems, 
indeed, as if mathematical learning were the euthanasia of phy- 
sical talent ; and unless Great Britain can succeed in stemming 
the torrent, and checking the useless accumulation of weighty 
materials, the fabric of science will sink, in a few ages, under its 
own insupportable bulk. A splknuid example has already 
been displayed by the Author of the article Attraction in this 
Supplement : and, to do justice to our neighbours, it must be 
allowed that they have received the boon with due gratitude, and 
acknowledged it by merited applause : all the analytical diffi- 
culties of the problem,” say Legendre and Delambre {MSm. Inst. 
1812) vanish at once before this method : and a theory, which 
before required the most abstruse analysis, may now be explained, 
in its whole extent, by considerations perfectly elementary.” It 
is, in fact, only when a subject is so simplified, that the investi- 
gation can be considered as complete, since we are never so sure 
that we understand the process of nature, as when we can trace 
at once in our minds all the steps by which that process is con- 
ducted.” — Biography of Lagranse^ Apr. 1821. Suppl. Enc. 
Brit. 1822. V. 199. 

These passages, which, there is reason to think, are the pro- 
duction of the same pen, are the only personalities that I have 
been able to discover, relating to Mr. Ivory, in the writings of 
their author: the mentioning his opinions with levity^ so far only 
as they are asserted to be unfounded, does not appear tp me to 
constitute a personality; much less to deserve the epithet of 
personal abuse. 

Loudon, 5 Jan. 1822. A. B. C. D. 
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FRBSBRVING OBJECTS OP NATURAL HISTORY. 

M. Drapier, Professor of Chemistry and Natural History, and one 
of the Elditors of the Annales Generates des Sciences Physiques f** 
has substituted with success, in lieu of the poisonous matters 
employed in preserving objects of natural history, a soap com- 
posed of potash and fish oil. He dissolves one part of caustic 
potash in water, and adds to the solution one part of fish oil ; he 
rubs the mixture till it acquires a pretty firm consistence. When 
it is completely dry, he reduces it to powder with a rasp. One 
part of this powder is employed in forming a soft paste or liquid 
soap, by means of an equal quantity of a solution of camphor in 
musked alcohol. This liquid soap is well rubbed upon the skin 
of the bird, previously cleared of its fat, and the other part of the 
soap and powder is plentifully scattered between the feathers. 
Thus prepared, the bird is placed in a moist situation, in order 
that the particles of soap may soften and attach themselves per- 
fectly to the feathers, the down, and the skin. It afterwards is 
put in a dry place. By this means it completely resists the at- 
tacks of larvae, and has neither the danger nor the inconvenience 
of arsenical preparations, which, as is well known, stain and 
spoil the extremities of the feathers and down. 


TO PREPARE OIL PROPER TO BE APPLIED TO WATCH -WORK 
AND OTHER DELICATE MACHINERY. 

The oil best adapted for diminishing friction in delicate ma- 
chinery should be free from all acid and mucilage, and be capa- 
ble of enduring intense cold without freezing. The oil, in one 
word, should be pure ealin free from even a trace of stearin. 

It is by no means difficult to extract the ealin from any of the 
fine oils and even from fats, by following M. Chevreurs process, 
which consists in treating the oil in a matrass, with seven or 
eight times its weight of alcohol nearly boiling, decanting the 
liquid and suffering it to cool. The stearin separates in the 
form of a crystalline precipitate. The alcoholic solution is then 
to be evaporated to one-fifth of its volume, and the ealin will be 
obtained ; which should be colourless and tasteless, almost free 
from smell, without action on infusion of litmus, having the con- 
sistence of white olive oil, and not easily congealable. 


VACCINATION. 

Dr. Thompson^ of Edinburgh, has started a new theory of vae- 
cinatioti, viz,, that it is not a certain preventive of small-udx, but 
that it is a better preservfktive than the small-pox itself. The 
Doctor is of opinion, that Sehat is denominated chicken-pox is a 
true variolous disease, modified by, previous small-pox or co^ 
pox, and that the chicken-pox is the mildest after vaccination 
has been undergone. 
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A KXIFB FOUND IN THE HEART OF A TREE. 

Some sawyers of the name of Short were employed to saw a 
fir-tree raised from a turf bog, or peat moss, as it is elsewhere 
called. The tree Was dug up six feet below the surface, in the 
Rev. Mr. Steward’s property, in Tyrone, and brought to his 
residence at Grange, near Armagh, where the Shorts were em- 
ployed to saw it. They proceeded in tlieir task, but having ad* 
vanced about half way through the log, the saw was arrested. 
They then turned the log, and continued to saw it in the oppo- 
site direction, when they discovered the blade of a knife, in a 
hole in which a man’s fist could lie. The conjecture of the saw^ 
yers was, that the knife had been stuck into the bark, and that 
the hole was occasioned by the rotting of the handle, as it was 
envelopediby the annual coating of the growing tree. 

ASTRONOMY. 

Mr. Schumacher, the Danish astronomer, has recently esta- 
blished an astronomical journal, which promises to be exceedingly 
interesting to the lovers of astronomy. It is printed in quarto, 
in separate sheets (like some of our Sunday newspapers); and is 
published as often as the matter accumulates to a sufficient 
quantity for a number. The first number appeared towards th^ 
latter end of last year ; and already six numbers have been pub- 
lished: the seventh is now in the press. It is written in Ger- 
man, which will prevent its being much circulated in this coun- 
try : but many of the articles are worthy of being translated, and 
distributed here. 

The eclipses of Jupiter’s satellites, as given in the Nautical Al- 
manac for this year, are almost all of them erroneous. There 
is sometimes as much as difference between the values 

given in that work, and the correct value. 

The North polar distances of the principal stars, as given in 
the Nautical Almanac for 1824, are also erroneous, in conse- 
quence of a derangement in the mural circle at Greenwich. The 
particulars of the circumstances, attending this derangement, 
were communicated by Mr. Pond in a letter to the Royal Society 
as far back as November last : but none of the public journals 
have alluded to the subject, nor has any thing further tran- 
spirea relative thereto : except that we are informed that a 
Committee of the Royal Society has been appointed to inspect 
the state of the instrument. 

Major General Sir Thomas Biisbane, in his recent voyage to 
New South Wales, observed an occultation of Regulus, dt Sea^ 
And, what is a remarkable circumstance, the star appealed on 
the disc of the n>oon (at its emersion) for two minutes : a longer 
time than has ever yet been recorded. 


Mr, 
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Mr. Schumacher’s Astronomische Hulfstafeln will not be 
ready for publication these two months: this work has been, iii 
some measure, superseded by a similar publication of Mr. Baily’s^ 
in this country; we regret however that this latter work is printed 
for private circulation only, and not for general use. 

The observers of double stars will be pleased to hear that there 
is a list of several which have been observed by t)r. Struve, at 
the new Observatory at Dorpat, in Mr. Bode’s Astronomische 
Jahrbuch for 1824. 

The Russians are about to measure an arc of the meridian in 
their country: Dr. Struve and M. Walbeck are to have the di- 
rection of the business. 


LIST OF PATENTS FOR NEW INVENTIONS. • 

To John Hague, of Great Pearl-street, Spitalfields, Middle- 
sex, engineer, for his improved method of making metallic pipes, 
tubes, or cylinders, by the application and arrangement in appa- 
ratus of certain machinery and mechanical powers. — Dated the 
29th Jan. 1822. — 6 months allowed to enrol vspecification. 

To Sir William Congreve, of Cecil-street, Strand, Middlesex, 
baronet, for certain improved methods of multiplying fac-simile 
impressions to any extent.— 29th Jan. — 6 months. 

To Peter Ewart, of Manchester, Lancashire, civil engineer, 
for his method of making coffer dams. — 29th Jan. — 2 months. 

To Robert Bill, of Newinan-street, in the parish of St. Mary- 
le-bone, Middlesex, gentleman, for his improved method of 
manufacturing metallic tubes, cylinders, cones, or of other forms, 
adapted to the construction, and for the construction of the 
masts, yards, booms, bowsprits, or casks, or for any other pur- 
poses to which they may be applicable. — 5tl) Feb. — 6 months. 

To Frederick Louis Tatton, of New Bond-street, Middlesex, 
watch-maker, who, in consequence of discoveries by himself and 
communications made to him by a certain foreigner residing 
abroad, is in possession of an astronomical instriiiucut or watch by 
which the time of llie day, the progress of the celestial bodies, 
as well as carriages, horses, or animals, may be correctly ascer- 
tained. — 9th Feb. — 2 months. 

To George Holworthy Palmer, of the Royal Mint, engineer, 
for certain improvements in the production of heat by the appli- 
cation of weil-kopWri principles not hitherto made use of in the 
constrnctioirlO^ furnaces of steam-engines and of air furnaces in 

f reneral, whereby a considerable saving in the expenditure of 
iiel is obtained, and t);ie total consumption of smoke may be ef- 
fected. — 12th Feb. — 6 months. 

To John Frederick Smith, of Dunston Hall, in the parish of 
Chesterfield, Derbyshire, esq.> for his improvements in dressing 

of 
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of piece goods made fr<^iii silk or worsted, or of both these ma- 
terials. — 12th Feb.— 4 months. 

To Sampson Davis, of Upper East Smithfield, Middlesex, 
gun ’lock maker, for his improvement upon the lock for guns and 
other Are-arms, which enables the same lock to be used upon 
the percussion principle, or with gunpowder without charging 
the lock or hammer. — I2th Feb.— 2 months. 

To Thomas Brunton, of the Commercial Road, Middlesex, 
chain cable and anchor manufacturer, for his improvement upon 
the anchor which he conceives will be of public utility.— 12th 
Feb. — 6 months. 

To Elisha Peck, of Liverpool, Lancashire, merchant, who in 
consequence of a cpmrnunication made to him by Ralph Bulkley, 
a foreigner resident in the city of New-York, and a citizen of 
the United States of America, U in possession of an invention of 
a certain machinery to be worked by water applicable to the 
moving of mills and other machinery of various descriptions for 
the forcing or pumping of water. — Feb.— 6 moiiths. 


MirrKOROLOGY. 

To Dr. Tillock. 

Hartwell, February 19, 1822. 
Sir,— There are sortie circumstances so remarkable in the pre- 
sent season, that 1 have deemed them worthy of being noted down 
in your magazine, with a view that they may be compared with 
the observations of meteorologists in different parts of the coun- 
try. That the winter has been very unusually mild, and that 
there has been a considerable proportion of wet and blowing 
weather, must have struck every body ; but on a minute inspec- 
tion of the instruments of meteorology, 1 And peculiarities w'bich 
are less obvious to common observation. In four days out of seven 
(on an average) in every week since the 1st of last December, 
the temperature has risen more than three degrees between nine 
o’clock at night and midnight ; tliere has been a constant Auc- 
tuation of temperature, as well as of barometrical pressure, all the 
winter, with the exception of a few weeks of late ; but the above 
circumstance seems to show that the changes from a lower to a 
higher temperature have usually taken place betvveen^tiinc o’clock 
and midnight ; for if the weather had not changed at that time, 
the heat would have gone on declining tlirou^^ ^e night, as 
usual. Should any of your correspondents be desirm^ of it, I can 
send you minutes of the observations taken from iiiy journal. Of 
the cause of the above phenomena I am ignorant ^ but if elec- 
tricity be principally concerned in > producing atmospherical 
changes, its irregular distribution this season (which several other 
circumstances indicate) may perhaps account for the unusual 
Vol. 59. No. 286. Feh. 1822. U * periods 
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period** of the eliangos of teinpOratiire. The perpetual chan^jes 
of the weather, accompanied witli showers of rain in December 
and January, have induced a false belief that a real greater qiiantitv 
of rain has fallen this season than is usual, which *^oine astrologers 
have not been backward hastily to attribute to the conjtinction of 
Jupiter and Saturn. In fact, there has been no very great in- 
crease in tlje quantity of rain fallen this winter. The extraordi- 
nary depression of the quicksilver in the barometer is another re- 
markable circumstance, as it has occurred more than once during 
the present season. On the night of the 24th December at eight 
o’clock it was as low as 27 ‘D?®, the thermometer being 46® of 
Fahrenheit. By twelve o’clock the barometer had risen about j-J-y 
of an inch, and the thermometer had lisen to 48® ; and the wind, 
which was high, became stormy, and blew in violent gales inter- 
cepted by calms, and accompanied by torrents of rain. 

The most violent gale we have had this year, took place at five 
in the morning of the 23d December ; it blew tremendously for 
above an hour, and was followed by a dead calm ; but the win«l 
got up again and blew very cold. After snn-rise on the 25tli, I 
have noticed that previously to all the heavy gales that ha^ e blown 
of late, there ha« been an elevation of teinpcratuie. 

We have had but three frosty nights this \ear ; hut my house 
stands half way up a hill which rises froiii one of the valleys of 
the Medway, and the upper half of the hill shelters it fioni the 
north. 

The contracted range of temperature in each day is another 
remarkable circumstance, the difference between the niaxinnum 
and minimum being very inconsiderable during the unseasonably 
mild weather of the unnler solstice ; and it is curious, that a si- 
milar approximation of the maximum and minimum of tempera- 
ture was observed dm iug the very cool weather which happened 
about the last summer solstice. I merely hint at these peculia- 
rities at present, without comment ; as the grand cause of these 
phenomena of the weather is as yet uiiexjdained, and requires the 
accurate observation of ages to develop it. For the present we 
must content om selves with observations, and avoid as much as 
possible entangling them wMth hypothesis. — I have prepared for 
some future tmmber, a copious list of plants which have flowered 
prematurely this^piter, and which I hope to send you in a few 
weeks. At p|es^t the Scilla Peruviana flowers in the open 
ground : — thisis the most remarkable of the premature produc- 
tions of this warm winter, as this plant is in general very con- 
stant to its period, which » Jthe beginning of May. 

(remain, in haste, yours, 

J. Forster. 

Manchc.ster, 
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1®6 Meteorological Results. 

The annual mean temperature of the past year is fifty-one de- 
grees ; being about two degrees above the average : the mean of 
the first three months, 4()®9 ; second 54° I ; third, 6l°9 ; fourth, 
48** ; of the six winter months, 44°4 ; six summer months, 57”9. 
The maxiniiiin, or hottest state of the year was 8 1*', which oc- 
curred on the memorable 19th of July, the Coronation of King 
George the Fourth ; the minimum or coldest state was 23^, which 
is only 9 below freezing; this happened on the 4th January, 
making an annual variation of 58°. From the above, the reporter 
is enabled to draw the following comparison between the past 
and preceding year, viz. the average heat of the six summer 
months of 1821 was nearly one degree more than that of 1820, 
and the heat of the six wdnter months three degrees above the 
corresponding ones of the preceding year; so that the temperature 
of lS21^has been more mild than usual, and not marked by any 
verv great extremes. * 

The annual mean elevation of the barometer is nearly twenty- 
nine inches and seven-tenths; highest 30*65, which was on the 
23rd of January ; lowest 28*16, which happened on the 28th of 
December : the difference of these extremes makes 2*49 inches ; 
mean of the six summer months 29*7 5 of the six winter months 
29*63. The mean daily movements of the barometrical surface 
measure nearly forty-eight inches : total number of changes one 
hundred and five. The barometer throughout the month of 
February was remarkably high and desultory in its movements : 
on the contrary, in the month of December it oscillated most ex- 
traordinarily ; and towards the close of the year very low' : the 
utmost depression was the minimum of the year. 

Much has been said about the wetness of the past year. My 
annual account scarcely amounts to 32 inches in depth, wdiich is 
certainly under the average for Manciiester. Mr. John Bluckwall 
of Crumpball, makes bis annual fall three inches more ; and Mr. 
John Dalton, for Ardwiek, nearly eight inches more than mine. 
On the contrary, Mr. Edward Stelfox of Lyrnni near Warrington, 
has only rcgi.stered a fall of twenty-eight inches. The differences 
in our annual statements of rain from places so near together are 
singular, and certainly recjuire an attentive inc|uiry. The only 
difference in our apparatus is, that Mr. Dalton’.s rain funnel is 
larger ; mine, Mr,, plack wall’s, and Mr. Stelfox’s are made alike, 
the same size, arj^^,one material, which is that of copper. Pro- 
vided our calciilati^4 of the method of measuring the rain col- 
lected in these funnel-areas be^xOrrect, and which I have every 
reason to conclude is the caise ; and provided their surfaces are 
parallel with the liorizdn^ lincl at sufficient distances from trees, 
buildings, or any object that might obstruct a free access, it must 
follow that there can be no error in our rcMdts. 1 have noted 
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down 180 days on which rain fell more or less, which number is 
one less than last year. In the last five months of 1820 there 
were 85 wet days ; the number in the corresponding ones of 1821 
is lOl. February was the dryest, and September and Novem* 
her the wettest. 

The south, south-west, and west winds have been the most 
prevalent : those winds were noticed to blow on 224 days. On 
the 18th, 19ch, and 20th of March, (about the vernal equinox) 
the wind blew hurricanes from the north-west, attended with 
rain, snow, and sleet. On the night of the 30th of November 
and following morning, the wind blew a most violent gale from 
the south-west accompanied with hail and rain ; the damage 
done in consequence, by the falling of chimneys, unroofing of 
houses, &c. was great ; several lives were lost in Liverpool and 
other places, and a large number of vessels suffered in the harbours 
and on the neighbouring coasts. 

Bridge-street, 28th January, 1822. 


BRILLIANT PHAENOMENON. 

brief notice of the following brilliant phmnomenon appeared in several of 
the journals not long after its occurrence. We have been favoured with 
the following more particular account^ written by an eye-witness.] 

On the night of the 2d of August 1819, in north latitude 
5% and west longitude 20°, a most astonishing degree of bril- 
liancy was exhibited by the ocean, under circumstances which 
added in a very remarkable manner to the magnificence of the 
spectacle. 

Every appearance of an approaching storm was indicated ; 
black clouds traversed the firmament in hurried confusion ; the 
wind, veering from point to point, rushed by in short heavy 
blasts — ^suddenly it lulled, darkness became intense, and the most 
profound silence ensued. Anxiety was now excited to its ut- 
most height ; in breathless suspense we awaited the result of an 
impending storm, which threatened almost sure destruction to 
the stoutest vessel, should she encounter the first discharge of its 
fury. From this region of gloom, and horrors anticipated, our 
trusty bark emerged ; and inatantly, as by magic, we were ush- 
ered into an element flaming with resplendence. The ocean 
presented one continued sheet of illumination ; the phosphorescent 
blaze, radiated from the blue-tinted wave, proved a variety of 
beautifully coloured light, which at interval ^shdne with the 
clearness of noon-day. The reflection falling on the sails and 
white masts gave a rich metallic cast: the bowsprit and yard, 
from their favourable situation and the fresfi* coat of paint re- 
cently put on them, attracted the highest degree of admiration ; 
the silvery lustre which they displayed could scarcely have been 
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surpassed by the original metal in its most polished state. So 
rapid and unexpected a transition from darkness impenetrable to 
a scene dazzling with splendour, produced an effect truly electric. 
Exclamations burst from the wondering spectators, and rung in 
echoes loud throughout the ^hip. Usurped by the novel and im** 
posing character of the phsenomenoti, the mind seemed inacces- 
sible to every other impression, and, for the moment, lost all re- 
collection even of the storm itself T}ic sparkling of sea- water, 
although common, is a subjeolinot satisfactorily explained. At 
the present day, naturalists maintain two. theories : one goes to 
ascribe it |o phosphorescent animalcula, of which myriads are 
detected, by the aid of the microscope, in every part of the ocean, 
though most abundantly in the vicinity of the ecpiator. The other 
refers it to putrefaction : during this process, luminous sparks arc 
copiously evolved when the water is briskly agitated. Thus the 
phosphorescent principle is brought forward by both parlies — the 
former believing the light to proceed from living, the latter from 
dead animal matter. The luminous appearance of the ocean, in 
tlie present instance, differed mateiially from that which it usu- 
ally presents: in addition to those small j>oints of light which are 
observed to flash from sea- water when milled, others were readily 
distinguishable by the very vivid and copious rays they emitted. 

To ascertain the nature of the substance from whence so 
much light issued, a bucket was prepared, by means of whicli we 
were so fortunate as to dip up three. The descrijHioii is as fol- 
lows: they are composed of a cartilaginous-like substance, from 
two to three inches long, and covered with transparent eminences, 
each containing a drop of water: the shape slightly conical, 
having an opening through the base, which terminated in the op- 
posite extremity. The internal structure proved equally simple 
with the external ; in the place of vesicles this surface was stud- 
ded with minute grains of a brownish complexion. No signs of 
sensibility were discoverable, and the only indication of aniuKitiou 
was the power of ascending and descending in water ; during 
these motions a state of contraction and dilatation were alter- 
nately perceived. Viewed in a glass of sea- water, a scene beau- 
tifully brilliant was displayed; the^elicacy of cerulean, mingled 
with the splendour of phosphorescence, whilst numerous inter- 
mediate shades served to vary and enrich the showy prospect. 
This pleasing il|^lninatioll was only visible whilst the substance 
was in motiojn, Which might readily be induced by a gentle degree 
of agitation given occasionally to the water. 

To preserve one of these extraordinary dazzlers it was im- 
mersed in spirits^ in a short space of time the sole relies of its 
late splendour consisted of an unmeaning cylinder of colourless 
cartilage,*' 
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30* IStormy 
29*95 jFine 

30* Cloudy — snow A.M. 

30 05 IDitto 
30*10 (Ditto 
29*93 |Fine 
30* 12 ,Very fine 
30*15 Cloudy 
29*88 Ditto 
29*6 Ditto 
29*60 Rain 
29*90 Fine 
30 20 Cloudy 
29*95 Fine 
30*18 Ditto 
30*05 Ditto 
29*85 Ditto 

29*30 Stormy — ^violent storm P.M. 

29* 26 iFine — violent storm A. M. with rain 
29*55 Cloudy — rain at night. 

28*82 Stormy 
29*93 Fine 

29*55 Cloudy — rain at night. 

29*60 Fine— rain A.M. 

29*58 Cloudy 
29*65 Ditto — rain A.M. 

29*80 IPinc 
30*10 Ditto 
29*92 Cloudy 
29*85 Ditto 
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XXXVI. On file Theory of paiallel I tnes in Gcomeiuj. By 
Jamls I\ory, M.A, F.ff.S. 

In hying down the elements of mathematical bcieiuc, gicat dif- 
ficulties occui at the outset. In arithmetic wc die immediately 
embarrassed with the doctiinc of incommensinablc quantities. 
Ill geornetiy, the manuei of ti eating the subject of parallel lines 
IS a blemish which the cfroits of ancient and modem mathema- 
ticians ha\e equally failed to lemovc. In the same science seme 
obscurity and even mistakes pi e\ ailed with icspeit to the equa- 
lity of solid fi^uics, till accuiac} and piecision were intioduced 
bv the publicalion of Legcndie’s Elements, one of the ablest and 
most oiiginal works that his appealed in modem times. The 
compaiison of the p\i iinid with the pi ism must also ha^e occa- 
sioned some p(iplc\it) to the hist authois who wrote on geo- 
metry. In ad\ incing fuithci, new dilhcultics occiii at every 
step; as when we would compaic the lengths of curve and 
stiaight lines; or when we would determine the pioportion be- 
tween curve ai d ph le siufacc§. 

In algcbi i some obscuiity has aiiscn fiom what aic called ne- 
gative quantities. Eut it would be veiy inaccuiate to assimilate 
the seeming pu idoscs and apparent contradictions that arise 
fiotn the doctiine of lugitiic quantities in algcbia to the leil 
difhculties that aic nut with in gcomctiy. The lattei are uii- 
avoid ible^ and inhcient in the subject . the fornui oiiginate from 
inaccurate phiascology, an I the ciude and unpbilosopliKal man- 
iici of ti eating the elements of a branch of science comparatively 
new, and tint, in no gieat space of time, has been almost ini- 
incasiiiablv extended. Thcie can be no bcltei aiguuicut for 
the truth of wliat is here advanced, than to obstive that the ah- 
suidities attending the use of the negatwe sign appeal onlr in 
gcncial discussions, and when the (juaiitilics a^ected with il aic 
coiisid(»ipd ab'^tiactly- If is only on such occasions lint we hcai 
of quantities less than nothing ; or tint negative quantities aie 
compared to debts, while positive cpiaiititics signify leal posses- 
sions. These exceptionable inodes of speikilig aie nevei intio- 
diiced in the solution of paiticular piobleni'^. In such cases all 
the relations of the qinntities considcicd aie distinctlv compre- 
hended, and the algebraist readily accomplishes his purpose by 
means of addition, and tlie no less clear opeiation of subtracting 
a less from a g.catei cjuantity. It is with these clear notions 
that the mind, in every inv e-^tigatioti, Sets out; and the diffi- 
culty consist) in rcconcibng them with the geneializations not 
only peimitted but required b\ the gemuaklf algebra. 

Vol. 59. No. 287 . Ma? cli I b22. ^ X Some 
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Some mathematicians of this country, founding their objec- 
tions chiefly on verbal inaccuracies, contend that the doctrine 
of negative quantities should be banished from algebra. With- 
out stopping to inquire into the cause of the obscurities of which 
they complain, these purists will give no quarter to any tiling 
that has even the appearance of infringing the clearness and 
evidence which is the boast of mathematical science. They 
rather choose to obviate the difficulties they meet with, by 
breaking down every proposition into its particular cases, than, 
by following the spirit of the algebraic analysis, to comprehend 
them all in one investigation. In order to obtain the same 
clearness in algebra for which the ancient geometry is admired, 
they would neglect the distinction between the two sciences, and 
would cramp the former by the restrictions to which the latter is 
necessarily subject. 

In geometry^ every proposition, even the most general, is de- 
monstrated with reference to a particular diagram. In the 47th 
of the first book of Euclid, all the reasoning is directed to the 
particular triangle represented in the scheme. But as no part 
of the demonstration depends upon any peculiar relations of the 
sides or angles of that triangle, it is clearly seen that the pro- 
perty proved will belong to any one of the same species. In 
the instance now mentioned there are no subordinate cases that 
require an alteration of the diagram. But as one geometrical 
figure can properly represent all those only that are exactly 
similar to it, it often happens that t})e different cases of the same 
proposition require several diagrams, to each of which a sepa- 
rate demonstration must be applied. The geometer may per- 
ceive a great similitude between the subordinate cases ; inso- 
much that, when one is understood, all the rest are readily de- 
duced from it ; but the science he cultivates fiirnislies no me- 
thod of bringing the observed analogy under precise and general 
rules. A geometrical demonstration is never deemed complete, 
unless all the cases be fully enumerated, and separately investi- 
gated. ^ 

The algebraist can no more translate a problem from the 
coramon into the analytical language, without conceiving a par- 
ticular state of the quantities concerned, than the geometer can 
demonstrate without reference to a particular diagram. But 
when an equation has been obtained from one particular case, it 
necessarily com prebends under it every possible ease of the same 
problem. In algebra there can be no variation in the state of a 
problem excepting as the quantities concernerl are greater or 
less. If the quantity sought be greater than some known quan- 
tity, an addition is iinp|lie4} if less, we must conceive a subtrac- 
tion. But an equathllbolllainned on the first hypothesis, applies 
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parallel Lines in Geometry. 

to the second, by the substitution of a negative in place of a po- 
sitive quantity; that is, merely by changing the signs of some 
of the terms; which changes are made not in an arbitrary man- 
ner, but by fixt rules derived from the mechanism of analytical 
language. This conclusion was not perhaps perceived in all its 
extent by the first algebraists, but it has been firmly established 
in the progress of the science, and is indeed a necessary conse- 
quence of the general rules about which all are agreed. It i« in 
this manner that an algebraic expression, the structure of whie?r 
remains essentially the same, adapts itself to all the possible 
cases of a problem, while in geometry the same cases are only 
connected by a vague similarity not reducible to precise rules. 
When an equation is solved, the result may either be posi- 
tive, that is, a quantity to be added ; or it may be negative, that 
is, a quantity to be subtracted ; but in both cases the meaning 
is equally clear when we go back to the primitive hypothesis, 
and consider the algebraic signs as notes of reference to the 
different views that may be taken of the same problem. 

Algebra therefore, by means of the doctrine of negative quan- 
tities, possesses a great advantage over geometry. In the for- 
mer science, a problem is comprehended in one expression ca- 
pable of adapting itself, by the regular changes it admits of, to 
every particular case; in the latter, all the subordinate cases 
remain detached, and must be separately considered. By the 
comprehensive spirit of the first science, the investigation of 
truth is shortened and facilitated. Nor does it necessarily fol- 
low that the generalizations of algebra must be attended with 
obscurity. It may .be affirmed that the ideas of the algebraist 
are clear in many instances where, by using the language of his 
predecessors, he has expressed himself in terms the most ex- 
ceptionable. 

The mathematicians, who would reject negative quantities, 
would introduce into algebra the procedure, necessarily followed 
in geometry, of minutely subdividing every p|pposition into all 
its particular cases. By this means no doubt tlie same clearness 
would be obtained in the one science which is so commendable 
in the other ; but at the same time algebra would be stript of 
its greatest and most peculiar excellence ^ an instrument for 
the investigation of truth. What the purists recommend is, in 
reality, to cut the knot of the difficulty, in order to avoid the 
trouble of unravelling it. The proper remedy seems to be, to 
mount up to the cause of the imperfections complained of, and 
by an enlarged view of the nature and scope of the science, to 
preserve all the generality of which it is capable, at the same 
time that its rules are deduced with the evidence required in 
mathematical reasoning. 
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Blit, to return to geometry, it may be vvorth while to inquire, 
what has been the eondiiet oV tlie ancients in regard to the dif- 
ficuFties that present tlieniselve*5 in that science. They have 
cither overcome tlie obstacles that obstructed their progress ; or, 
when this was impossible, they have fairly laid down vvhat they 
could not demonstrate as principles to be assented to by their 
disciples in the further prosecution of their researches. Of 
the first of these ways of proceeding we have instances in the 
investigations relating to inconimeiisurable quantities, and to the 
proportion between the pyramid and the prism. In both these 
cases too the ancient geometers have succeeded by the same 
means, namely, by employing the indirect inode of investi- 
gation. 

Archimedes furnishes an example of the other way of pro- 
ceeding in the principles prefixed to his treatise on the Sphere 
and Cylinder. These principles, on which are founded the most 
considerable of his discoveries in pure mathematics, are really 
theorems which ought to be demonstrated, hut which the an- 
cient geometry affords no means of proving. Another instance 
of the same kind we have in EiaTid’s manner of treating parallel 
lines. That geometer has demonstrated, in the ITth of the first 
book, that any two angles of a triangle arc togctlicr less than 
two right angles. ’File plan of his work required that the con- 
versse of the same proposition should be proved ; and it is the 
want of this proof, which no geometer has been able to invent, 
that constitutes the dilficulty in the theory of parallel lines. 
Euclid has therefore, in the 12lh Axiom, laid down, as a princi- 
ple to which the assent is demanded, the proposition of which 
no demonstration can he found. It is no doubt inaccurate, to 
class a principle of this kind with the axioms to which it has no 
affinity; but this is an objection of no moment, when the inten- 
tion of the author is understood. 

Many attempts, have been made by succeeding geometers to 
remove the defect found in Euclid’s doctrine of parallel lines. 
New definitions of the straight line have been imagined; and 
new axioms, or rather new principles of reasoning, have been 
proposed; but none of these expedients have been attended with 
complete success. On a deliberate view of the case the prefer- 
ence must, I think, be given to Euclid’s manner of treating the 
subject ; because it places before the student without disguise 
the true nature and origin of the difficulty. 

Legendre, in the first nine editions of his Geometry, has treated 
parallel lines in a manner that is both new and seems to be more, 
intimately coimectcfl with the real cause of the difficulty than 
any other hitherto proposed. The foiirKlutiuii of it Is lo prove, 
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uiflependently of the theory of parallels, that the three angles of 
a triangle are together equal to two right angles. This is ac- 
complished by proving indirectly that the angles of a triangle 
can neither be less nor greater than two right angles. And, 
when we reflect that the whole difficulty is occasioned by the im- 
perfect nature of the defiiiitioii of a straight line, we are led to 
susjiect that it is necessary to employ the indirect mode of rea- 
soning. One objection may he made to Legendre’s demonstra- 
tion ; for we arc required to admit that, through a point situated 
within a rectilineal angle, at least one straight line may be drawn 
that shall meet both the sides of the angle ; a hypothesis, which, 
although it be very probable, is yet in some degree uncertain 
and precarious. Thinking to gratify the lovers of speculative 
geometry, I shall now add a demonstration of the same proposi- 
tion, which requires no new principles, and is liable to no ob- 
jection excepting the length that always attends indirect investi- 
gations. 

Prop. I. Fig. 5 (Plate III.) 

To construct a triangle that shall have the sum of its angles 
% rpial to the sum of the angles of a given triangle, and one of 
its angles equal to, or less than, half any proposed angle of the 
given triajjgle. 

Let ABC be the given triangle, and ABC one of its angles : 
bisect tlic side AC, opposite to ABC, in E; join B E, and, 
having produced it, cut off E F eciual to R E ; join C F : the 
sum of the angles of tlie triangle R F C will be equal to the 
sum of the angles of the triangle ARC; and one of the angles 
F R C or B F C will be eipial to, or less than, half the angle 
A R C. 

The construction being the same as in the 1 6th of the first 
book of Euclid, ft may l)c proved, as in that proposition, that the 
two triangles AER and CEF aic ecjnal in all respects. Where- 
fore, the angle BAE being equal to E C F, the whole angle 
BCF is c(jual to the two angles BAE and RCE; and, the 
angle A B E being ecjiial to E F C, the whole angle ABC is 
equal to the two angles (3 BE and E F C. Consequently the 
three angles B C F, C B E, and Yj F C are equal to the three 
angles BAC, AC 13, and ARC. Again, if BC be equal to 
C is the angles E B C and E FC will be equal to one another, 
and to the half of ABC; but, if BC and C F be unequal, the 
angles E BC and E FC will likewise be unequal, and one of them 
will be less than the half of A B C. 

This |)ropo8ition may be considered as a corollary to the IGth 
of the first book of Euclid. 
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Prop. II. Fig. 5. 

The three angles of a triangle cannot be greater than two 
right angles. 

If it be possible, let the three angled of the triangle A B C be 
greater than two right angles, and let the excess above two right 
angles be equal to the angle x. Construct the triangle B C F, 
having the sum of its angles equal to the sum of the angles of 
the triangle ABC, and one angle FBC equal to, or less than, 
half the angle ARC; in like manner, construct another triangle 
F'BX' having the sum of its angles equal to the sum of the an- 
gles of the triangle FBC, and one angle F'B'C' equal to, or less 
than, half the angle FBC; and continue the like constructions 
as far as necessary. Because the angle F B C is equal to, or less 
than, half ABC ; and the angle F'B'C', equal to, or less than, 
half FBC, and so on; by continuing the series of triangles fur 
enough, we shall at length arrive at one, viz. F'B'C', having an 
angle F'B'C' less than the given angle x '*. And because the 
three angles of every triangle in the series make the same sum, 
the three angles B'C'F', B'F'C', F'B'C' will be together equal to 
the sum of two right angles and the angle x : but the angle 
F'B'C' is less than the angle x ; wherefore the angles B'C'F' 
and B'F'C' are greater than two right angles; which is absurd 
(17*l.E.) Therefore the three angles of a triangle cannot ba 
greater than two right angles. 

The following demonstration does not fall off from the accu- 
racy and spirit of the ancient geometry, although, for the sake 
of brevity, it is not dressed out in the usual costume^ 

Prop. III. Fig. 6. 

The three angles of any triangle are equal to two right angles. 

If what is affirmed be not true, let the three angles of the tri- 
angle ACB be less than two right angles, and let the defect from 
two right angles be equal to the angle x. Let P stand for a 
right angle, and find a multiple of the angle Xy viz. m xx, such 
that 4P— X X, or the excess of four right angles above the 
multiple angle, shall be less than the sum of the two angles ACB 
and A B C«of the proposed triangle. Produce the side C B, and 
cut off B E, E F, F G, &c. each equal to BC, so that the whole 
CG shall contain CB m times; and construct the triangles 
BHE, EKF, FLG, &c., having their sides equal to the sides 
of the triangle ACB, and consequently, their angles equal to 
the angles of the same triangle. In C A produced, take any 
point and draw HM, KM, LM, &c. ; AH, HK, KL, &c. 

All the angles of all the triangles into which the quadrilateral 

* For by continually bisecting any proposed magnitude, a magnitude 
will at length be found less than any given magnitude. 
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fi|;ure C G L M is divided, constitute the four angles of that figure, 
together with the angles round each of points H, K, &c., and 
the angles, directed into the interior of the figure, at the points 
A, B, E, F, &c. But all the angles round the points H, K, &c., 
of whicli points the number is ?«— 2, are equal to (m— 2) x4P, 
or to4'wP— 8P; and all the angles at the points A, B,E,F, 
&c., are ecpial to tw x 2 P. Wherefore the sum of all the angles 
of all the triangles into which the quadrilateral C GL M is di- 
vided, is equal to the four angles of that figure together with 
4wiP— 8P + 2wP = 6 m P—8 P. 

Again: the three angles of the triangle ABC are, by the hy- 
pothesis, e(|ual to 2P— a:; and, as the number of the triangles 
C A B, B 1 1 E, E K F, F L G is equal to m, the sum of all the an- 
gles of all these triangles, will be equal to 2mP — m x a?. Upon 
each of the lines A H, H K, KL, tjfiere stand two triangles, one 
above and one below ; and, as the three angles of a triangle 
cannot exceed two right angles, it follows that all the angles of 
those triangles, the number of which is equal to 2m— 2, can- 
not exceed 4 m P—4 P. Wherefore the sum of all the angles of 
all the triangles into which the quadrilateral C GML is divided, 
cannot exceed 4 mP — 4P -|- 2mP— m X a: =: 6mP— 8P + 
4 P — 7n X a \ 

It follows, from what has now been proved, that the four angles 
of the quadrilateral C G L M, together with 6 m P— 8P, cannot 
exceed GmP— 8P-f4P— m xx. Wherefore, by taking the 
same thing, viz. 6mP— 8P, from the two unequal things, the 
four angles of the quadrilateral CGLM cannot exceed 4P— m xx. 
But 4 P— m XX is less than the sum of the two angles A C B 
and ABC, or than the sum of the two angles AC B and L GF : 
wherefore, a fortiori, the four angles of the quadrilateral cannot 
exceed the sum of the two angles ACB and LGF; that is, a 
whole cannot exceed a part of it ; which is absurd. Therefore 
the three angles of the triangle ABC cannot be less than two 
right angles. 

And because the three angles of a triangle can neither be greater 
nor less than two right angles, they are equal to two right angles. 

By the help of the proposition just proved, the defect in Eu- 
clhrs Theory of parallel Lines may he removed, as the reader 
will see by consulting the notes to Professor Playfair’s Elements 
of Geometry. 

Legeirdrc has demonstrated the same proposition in a different 
manner, by means of algebraic functions. The like mode of rea- 
soning has also been applied to elementary propositions 4n other 
branches of science ; particularly to the composition of forces in 
mechanics. The evidence of such demonstrations may, on an- 
other occasion, become the subject of inquiry. 

March (i, 1822. J. IVORY. 
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XXXVII. Further Olservatiovs on Mr* Lkeson’s Safety 
Blowpipe Appendages. 

To Dr. Tilloch. 

T Nottingluim, Jan. 18, 1822. 
HE results of several experiments, made by me since 
I last addressed you, have induced me to make some alterations 
in my Safety Appendages, described in the 2S4th Number of 
your Magazine ; and my anxiety for the improvement of the 
blowpipe, added to a hope of exciting the attention of persons 
more qualified than myself to add to the resources of science, 
will I trust be a Miflicieiit apology for rny again troubling you. 

Instead of allowing the gas to enter through the sides of the 
safety cistern, as represented at H in the Plate accompanying 
my former paper, in Number for December, I cause it to enter 
through a hole drilled in the bottom of the cistern as represented 
at A, Plate III. fig. 4. The reason of my alteration is, that 
dWing to the great cohesive attraction of mercury, if that be 
used to fill the safety cistern, the gas passes up the sides of 
the cistern instead of bubbling through the mercury; and when 
a continuous stream of gas is thus produced, an explosion will 
infallibly ensue if the gas within the safety cistern be ignited. 
^Vhen the gas enters through the bottom of the safety cistern, 
the apparatus is perfectly safe.— Fig. 4 is of tlie real size. 

1 have found from experiment that the cane I mentioned is 
not safe, as the gases readily ignited through a piece one inch 
and a quarter in U;ngth. Wire-gauze is therefore preferable, and 
the small ledge in the lid of the safety cistern will serve to sup- 
port the pieces, which should be cut by a punch of a proper size, 
and introduced into the cylinder B before screwing the jet pipe 
in its place. 

Although I have purposely ignited the gas within the safety- 
dst^rn, I find the apparatus as it is now described perfectly safe ; 
nor does any injury result to the valve from the trifling expansion 
which then takes place. 

I have used the appendages without either cane or wire-gauze, 
and with a jet about an inch in length, the aficrturc of which 
tapered from 1-lOth to l-«30th of an inch in diameter with 
perfect safety. 

It is always better to examine the valve, after the gas within 
the safety-cistern is ignited, in order to remove any mcrcurv that 
m^ have accidentally lodged therein. 

The valve I now use has no grooves on the toj) of the plug ; a 
small plate being screwed on the bottom of the spindle to pre- 
vent the plug from rising too high. 

I have ffequently exploded about two quarts of the mixed 

gases 
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gases in tin plate vessels, and have inuariablt/ found that the ves- 
sels were torn open without the least danger to those present^ as 
stated in rny last communication. 

In all the experiments above alluded to, 1 have used a mixture 
of nine parts by measure of hydrogen, and four parts of oxygen 
(prepared from hyper-oxymuriate of potash). 

In justice to myself, and with reference to Mr. Murray’s letter 
to you accompanying my paper, allow me to observe, that though 
Mr. Murray recommended the mercury in preference to oil or 
water, both the safety-cistern, and valve therein described were 
entirely my own invention ; and neither suggested by nor modified 
from any plan of that gentleman’s. 

I remain, sir. 

Yours most obediently, 

H. B. Lkeson. 


XXXVIII. Description ojanetv Apparatus proposed for restoring 
the Action of the Lungs in Cases of suspended Respiration, 
By J. Moore, Jun,, Esq, 

To Dr. Tilloch, 

Sir, — Having observed, in your Number for October last, a 
drawing atid description of an apparatus by Mr. J. Murray, 
wherewith the action of the lungs might be restored, and having 
also a plan to effect the same desirable object, which 1 consider 
more complete that than gentleman’s, as it docs not require 
turning a cock to admit fresh air, but every time the pistons are 
raised and depressed not only gives a fresh supply to the lungs, 
but also withdraws the air which has been injected ; I presume 
you will have the goodness to insert the following in your 
Magazine. > 

Let lig. 1 (PI. III.) represent a common air syringe with a 'solid 
piston, but thus differently formed, that at the bottom of the cy- 
linder there are two tubes, as A and B, either flexible or otherwise, 
each tube having a valve, that of A having its valve at C to open 
outward ; and & having its valve at D to open inward. 

Now suppose there be two of those syringes placed side by 
side as at fig. 2, the tubes together; thus, A in the one syringe 
must be placed by the side of B of the other, placing the tubes 
together, whose valves open contrary to each other. 

In order to try the efficacy of this plan, have a common 
bladder, and into the neck of it pass either of two tubes which are 
connected, and let the piston handles be fastened together; then, 
as you raise and depress them, the bladder will expand and con- 
tract: vou will perceive that by the upstroke of the pistons, the 
Vol. 59. No. 287. March 1822. Y air 
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air passes from the atmosphere into the one syringe, whilst the 
air contained in the bladder is passing into the other syringe: 
now, as the pistons are depressed, the airs which the syringes 
contain are thus disposed of : that syringe which drew air from 
the atmosphere injects it into the bladder, whilst the other sy- 
ringe which drew air fioni the bladder, injects it into the atmo- 
sphere, and thus an artificial respiration is obtained, and a con- 
tinual supply of fresh air may be passed into the lungs; which 
might be either the common atmospheric air, oxygen, or any 
mixture, provided the proper tube be attached to the vessel 
which contains the gas. 

The various uses to which these syringes are applicable I will 
not minutely detail, but only mention briefly a few. First, ex- 
haustion by either syringe when separate. Second, condensa- 
tion. Third, exhaustion and condensation at the same time. 
Fourth, when the syringes arc combined as above described, a 
change of the atmosphere which occupies the vessel in that to 
which they are attached. Fifth, if the tw'o syringes are put to- 
gether, so that the A tube of each syringe shall be inserted into 
separate vessels containing liquor or gases, whilst the other tubes 
B B.are inserted into a third vessel, as the pistons are worked 
the li(iuor or gases will be drawn from the vessel containing t!;e 
tubes A A, and be mixed in the vessel containing the tubes B B, 
which may be applied as a gas- blowpipe. » 

When the syringes are for the purpose of restoring suspended 
animation, it might be well to inclose one of them with a case to 
contain hot water, similar to the description given by Mr. J. Mur- 
ray ; but I should also propose that the tubes A and B, which arc 
to be placed into the mouth, have valves in them ; thus the tube 
A might have a valve near C to open into the atmosphere, which 
may be loaded or have a spring to preyent its opening when the 
lungft are not strained: but should a 'pressure be given which 
would be injurious to them, the valve would then open, and thus 
prevent it. The tube B, which also enters the mouth, may have 
a valve near D to open inwardly, and be similarly loaded or re- 
tained by a spring, to prevent the rarefaction within the lungs 
from being so complete as to endanger a riipt#re of any of the 
small vessels. 

The same sort of valves may be applied to the breathing the 
nitrous oxide, so as to ensure its not passing to the lungs a se- 
cond time, which I consider to be injurious to the individual per- 
forming the experiment. 

Let £ (bg. 3) represent the lower part of a syringe with its 
tubes either flexible or otherwise, and having valves as before 
descril)cd. Let F be a mouth-piece. Suppose a bladder cou- 
taining the gas be attached to the tube B, and an individual in 

the 
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the act of inhaling the gas, it would pass from the bladder into 
his lungs, and when he exhaled, the breath would pass through 
the other tube that has the valve to open outward into the air. 

1 remain respectfully, &c. 

Pratten's Row, Lawrence Hill, Bristol, JoHN MooRE, Juu. 

Jan. 10, 1H^2. 


XXXIX. Process for procuring pure Platinum^ Palladium, 
Rhodium^ Iridium, and Osmium, jrom the Ores of Platinum* 
By M. Baruel, Chemical Operator in the School of Medi-- 
cine at Pans *. 

1. Two sorts of platinum ore occur in commerce, one of which 
is white and brilliant, the other is blackish coloured. The latter 
contains much more iron t than the preceding ; both ores exist 
always in the form of small spangles, which vary in size ; plati- 
num ore is one of the most compound known : besides the five 
metals above noted, several others are found in it, especially two 
kinds of ferruginous sand, one of them attractible by the magnet, 
the other not, and which is a combination of the oxides of, tita- 
nium and iron : there is, besides chromate of iron, some copper, 
particles of gold alloyed with silver, with copper, and mercury. 
It contains, moreover, some sulpburet of lead and copper. We 
may hence judge of the singular complexity of this mineral, and 
be leady to acknowledge that its exact analysis, in regard to the 
proportion of its constituents, is nearly impossible. In order to 
separate the platinum, palladium, rhodium, iridium, and osminm, 
from each other, and the rest of the bodies, the following method 
is the one which long experience has proved mo^t successful. 

2., The ore is triturated in a cast-iron mortar for a considera- 
ble ^inie, during which ' a stream of water is constantly passed 
over it, to wash away the ferriferous sand, the titanite, and chro- 
mate of iroHj reduced to an impalpable powder. When the ore 
is very brilliant, it is left to settle for an instant ; the water is de^ 
canted off, and it is then exposed in a crucible to a red heat during 
a quarter of a$i hour. The whole mercury is thus volatilized, 
when we can readily distinguish the spangles of alloy of gold apd 
copper by their colours. 

3. The calcined ore being introduced into a tubulated retort, 
we pour over it half its weight of nitro-muriatic acid (aqua regia) 

* From Mr. Brande’s Journal of Science. This valuable memoir deiives 
peculiar interest from the laige importation of the above ore expected 
from South America, in consequence of the negotiation between M. Zea 
and some London merchants. 

f Rather, the fine black powder, or ore of iridium and osmium, noticed 
in paragraph B.— Tk. 

Y 2 composed 
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composed of one part of nitric acid at 25® Baume (l*21() sp. gr.) 
and three parts of muriatic acid, at 18* (1*14), and heat the mix- 
ture for half an hour. Such acid dissolves all tlie gold, all the lead, 
the greater part of the copper, and a very small (piantity of pla- 
tinum, palladium, and iron, while the silver is converted into a 
chloride, which remains mingled with the ore not attacked. After 
decanting the acid liquor, the ore is thrown on a filter, and 
washed with, a sufficient quantity of water. The filter-funnel 
being transferred to another vessel, the filter is to he washed with 
a very weak water of ammonia. By this means we dissolve all the 
chloride of silver, which is recovered by saturating the filtered 
liquor with muriatic acid. 

4. The solution which contains the gold, lead, copper, and 
iron, with a small quantity of palladium and platinum, being 
added to the water which has served for the washings, the whole 
is now evaporated to the consistence of syrup, which is diluted 
with thrice its volume of water, and treated with sulphuric acid, 
drop by drop, to precipitate the lead in the state of sulphate, to 
be afterwards separated by the filter. 

5. Into the filtered liquor a solution of proto-sulphate of iron 
must be poured, which throws down the gold and palladium in 
the metallic state. We decant the liquor, wash and dry the pre- 
cipitated metals. The platinum remains in the liquor with the 
iron and copper. We concentrate this licpior by evaporation^ 
then pour into it a sufficient quantity of a saturated solution of 
muriate of ammonia, which throws down the platinum in the 
state of ainmoiiio-iiiuriate. This must be washed on a filter and 
dried. 

6. The gold||iay be very easily separated from the palladium 
by melting these metals with four times..|heir weight of silver, and 
acting on the alloy with concentrated duric acid, which dissolves 
the palladium and silver, but leaves the gold in the form of a 
brown powder, which may be fused into a button in a crucible. 
Into the nitric solution of silver and palladium we pour muriatic 
acid, which throws down all the silver in the state of chloride. 
The liquid freed by the filter from the chloride contains only 
palladium. We add to it a few drops of solution of sal-aninioniae, 
then saturate the redundant acid by ammonia; the whole palla- 
dium is thus precipitated in the state of an ammonia proto-sub- 
muriate of palladium, which exhibits small needles, of a delicate 
rose colour. This salt is to be washed on the filter, and dried. 

7* The ore of platinum which has been successively treated 
with weak nitro-muriatic acid, and then with aiiimoniaeal water, 
to earry off the chloride of silver, is to be strongly desiccated* 
•Haying replaced it in the retort, we pour over it a weight equal 
to its own of nitro-muriatic acid, made in the same proportion as 

the 
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tlie abovCi but with this difference, that the acids ought to be as 
concentrated as possible. 1 employ for this purpose nitric acid, 
at 40® (1.3S7 sp. gr.) and muriatic acid, at 234® (1.195). The 
retort is placed on a sand-bath, with a tubulated receiver adapted 
to its neck, and it is heated moderately. A brisk effervescence 
soon arises, owing to the disengagement of much nitrous vapour, 
and a little chlorine. The action of the heat must be so modi*« 
fied as to produce the most beneficial effect on the solution, with- 
out volatilizing the acid. Finall)’, wticn the effervescence ceases, 
the fire is to he augmented till the liquid boils, and till no more 
orange nitrous fumes are disengaged. 

When the action of the acid is quite exhausted, we decant the 
liquid into a matrass, and pour on the portion of the ore not at- 
tacked the same nitro*muriatic acid, equal in quantity to the 
first. 

The mixture is to he heated anew, observing the same precau- 
tions as for the preceding solution. Finally, we treat the ore ii|p 
times in succession with the compound acid. By this process s» 
parts of this acid arc sufiicient to dissolve the whole platinum, 
palladium, and rhodium contained in the ore. 

S. After the last digestion, which yields only a slightly reddish- 
coloured solution, there remains a residuum, under the form of 
a brilliant blackish powder, which consists of an alloy of iridium 
and osmium. One part of this is a fine powder (see Note to pa- 
ragraph I), and the other forms brilliant spangles. We shall 
return in the sequel to the residuum ; let us employ ourselves at 
present on the solution. 

9. We have said that all the platinum, rhodium, and palladium 
were dissolved ; but the acid also dissolves a little iridium and 
osmium, as well as the iron alloyed with the flAtinuin grains. 
During the action of th^acid on the ore, at the same time that 
the nitrous gas and chiofine are evolved, there is volatilized a 
little water and muriatic acid, which carry over with them a no- 
table quantity of oxide of osmium, which is condensed in the 
receiver. 

10. AH the successive solutions of the ore of platinum are 
united and introduced into a retort of proper capacity, to which 
the receiver containing the former condensed vapours is attached. 
The retort is now heated on a sand*bath, till its contents acquire 
the consistence of syrup. By this means we drive off all the ex/- 
cess of the acid, wliich carries along with it into the receiver the 
whole oxide of osmium which that solution contained, 

11. The product of the last distillation being saturated with 
lime, we distil over to one-half the volume. The product of this 
new distillation has an extremely penetrating odour, on account 

of 
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of the large proportion of oxide of osmium which it contains. It 
must be preserved in glass bottles^ furnished with well-ground 
stoppers, 

12. The concentrated solution of platinum is to be diluted 
with from five to six times its weight of water, then filtered. 

13. The black powder which was not acted on by the nitro* 
muriatic acid, is also to be washed with water, dried, and kept 
in a phial; we shall distinguish it by the name of black 
powder. 

14. Into the filtered solution we pour a saturated solution of 
muriate of ammonia, till this ceases to occasion any precipitate. 
In this operation there are formed ammonio-muriates of pla-* 
tinum, iridium, rhodium, and palladium. These two last salts 
being very soluble, remain in the liquid with the iron ; but the 
ammonio-muriates of platinum and iridium being very sparingly 
soluble form the precipitate, which has a tawny or reddish-yellow 
colour of more or less depth, according as the proportion of the 
salt of iridium is more or less considerable. When the further 
addition of the muriate of ammonia produces no more precipi- 
tate, the whole is to be thrown on a filter of cotton, and washed 
with water of as great coldness as possible^ which is conveniently 
procured by putting a bit of ice into the watgr intended for the 
washings. When the precipitate is sufficiently washed, which is 
recognised by the water that passes having merely a faint yellowish 
hue, it is to be dried. This precipitate, as we have remarked, 
is an ammonio- muriate of platinum, the pure yellow of which is 
altered by its mixture with the ammonio-inuriate of iridium, 
which' is red. 

15. This imnure aminoniacal salt of platinum is calcined in 
a crucible, obsdving to heat the crucible at first in its upper part, 
in order to avoid the volatilization of a portion of the salt, with- 
out its being decomposed. The heat is to be pushed to redness, 
at which temperature it must be kept up for an hour. By this 
means the salts are decomposed, and there remains in the cru- 
cible only the platinum and iridium. To separate these twQ 
metals we put them into a retort, and dissolve them anew in 
the nitro-muriatic acid ; but in this case the nitric acid must be 
only at 28® (1*24), and the muriatic acid at 19® (1*15). Two 
and a half parts of this acid suffice to dissolve one of platinum 
thus reduced, without affecting the iridium. This metal remains 
at the bottom of the liquor (which is of a fine orange-yellow 
colour) under the form of a grey powder. On filtering, pur^ 
iridium remains above, which is to be washed and dried. 

16. The solution of platinum must be precipitated once more 
by muriate of ammonia ; and the fine yellow aminonio-muriate 
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of platinum thus obtained, is to be reduced by strong calcination 
in a crucible, observing the precautions already indicated. The 
pure platinum remains in the crucible, under the form of a greyish- 
coloured spongy mass, which acquires metallic lustre by friction 
against any hard body. 

17* As platinum can be fused only in small masses at a time, 
and at a flame supplied with oxygen gas, or the compound flame 
of oxygen and hydrogen, it cannot be melted on the large scale 
like most others. However, chemists have succeeded in forming 
this metal into ingots of a very considerable weight, by uniting 
the particles with strong pressure at a very high temperature. 
For this purpose, a certain quantity of platinum, resulting from 
the calcination of the triple ammoniacal salt, is compressed in 
a crucible ; then more is successively introduced, even to the 
amount of 20 or 30 pounds. The crucible is then covered, and 
heated to whiteness. The platinum is now transferred as speedily 
as possible into a square steel matrix (a strong hoop of steel, 
jointed, would answer equally well) and capable of opening into 
two pieces by means of hinges. On the top of the ignited mass, 
a steel mandril, adapted to the cavity of the matrix, is to be ap- 
plied, which is to be rapidly driven home, by three or four blows 
of a strong coining screw -press. By this powerful pressure, 
which the spongy platinum experiences at a white heat, it di- 
minishes greatly in bulk, and its particles already acquire a pretty 
strong cohesion. The matrix or collar is opened, the mass of 
platinum is removed to be heated anew in a crucible to a red- 
white heat, at a fire acted on by two good bellows. It is again 
introduced with the utmost celerity into the matrix, where it 
receives five or six blows of the fly-press. In the second opera- 
tion, all the particles of the platinum are suf]||iently approxi- 
mated to form a homogeneous mass, which m *be thenceforth 
heated, without inconvenience, among iiaked charcoal, giving it 
the greatest possible heat, and condensing, with two blows of 
the press, each face of the ingot. In thus transferring the mass 
of platinum successively from the forge to the press about thirty 
times, we obtain an ingot perfectly sound, possessed of great 
malleability and ductility. Platinum thus made into ingots, is 
delivered to the workmen, wMb fashion it like gold and silver; 
that is to say, all the pieces are stretched at first under the 
rolling-press, and then fashioned by the hammer, taking care to 
anneal it from time to time. Thus are prepared, in France, the 
great masses of platinum, with which are fabricated the large 
alembics destined the concentration of sulphuric acick, 

18. The mother-water, from which have been precipitated the 
ammonio-imiriatcs of platiiumi and iridium by pouring muriate 
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of ammonia into the solution of crude platinum^ has a reddish- 
brown colour, and contains all the ammonio- muriates of palla- 
dium and rhodium, as well as a certain quantity of the ammonio- 
muriates of platinum and iridium ; because, as we have observed, 
these salts are not completely insoluble. It contains, moreover, 
all the iron which was alloyed with the platinum, and sometimes 
a little copper, which has escaped the action of the first portion 
of nitro-niuriatic acid which was poured on the ore to dissolve 
the gold. This mother-liquor is put into matrasses, and plates 
of iron are plunged into it. The iron precipitates all the metals 
(except the oxide of Iron) under the foim of a black powder* 
When the whole metallic matter is thrown down, which is known 
by the liquor assuming a green colour, the plates of iron aie re- 
moved, after detaching from their surfaces the adhering powder. 
The liquor is decanted off, and thrown aw^ay. The black pre- 
cipitate must be washed several times, till the water employed 
passes off tasteless. The powder is then treated with weak nitric 
acid, whfeh dissolves the greatest part of the iron, which, by the 
effect of the precipitation, had been alloyed with these metals^, 
and which takes up also whatever copper may remain. The re- 
siduum is washed anew, and treated with nitrb-muriatic acid, 
which dissolves all the platinum, palladium,, rhodium, and re- 
mains of the iron ; but does not affect the iridium, which remains 
pure at the bottom of the solution in the forip of a black pow- 
der^ or metallic spangles. The iridium, being separated by the 
filter, is then waslied, dried, and united to that formerly ob- 
tained (15). 

l9^,The liquors are now to be united, and evaporated to the 
consignee of syrup, to drive off the greater part of the acid ex- 
cess; then to be diluted with four or five times its weight 
of water, as cfll as })ossible. Into this a solution of imiiiate of 
ammonia is to l^e poured, till it ceases to occasion a piecipitate. 
What falls is an atnmouio- muriate of platinum, which must be 
separated by filtration. The solution is then concentrated, and 
allowed to cool several times iu succession, to separate all the 
ainmoniacal salt of platinum which it may contain. When the 
liquid is completely deprived of platinum, or when it yields no 
longer the yellow precipitate, dilute it with five or six parts 
pf cold water ; and it ought to have a sensible excess of acid. 
This, if wanting, may be supplied by adding a little of the mu- 
riatic. We then pour into it water of ammonia, drop by drop, 
but not so much as entirely to saturate the acid-excess. Imme- 

♦ Or, the precipitation had fallen doum in aUop with these metah. 

^Tlie origina^wotdB ar«, “ fer, qui par I’effet de la precipitation s’dtoit allid 
avec CCS mct&ux. * 

diatcly 
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diately there is formed, in the liquid, a precipitate in the slvape 
of small needles, delicate and shining, passessing a beautiful pale 
rose-colour. This crystalline precipitate is an aminonio-sub- 
protomuriate of palladium. Since this salt is insoluble, there can 
remain none of it in the liquid. It may be separated by the 
filter, and washed with very cold water. By heating this salt to 
redness in a crucible, the palladium remains pure. It may he 
afterwards melted in a cavity of ignited charcoal, on which a 
stream of oxygen gas is made to play. 

20. The liquid freed from the salt of palladium, possesses a 
fine currant-red colour, deiivcd from the ammonio-muriate of 
rhodium, which it holds in solution, and which is very soluble. 

It contains, moreover, a little muiiatc of iron, and occasionally 
a little muriate of copper, when this metal has not been entirely 
dissolved by the first portion of nitio-muriatic acid, which was 
made to act on the ore, as has been stated above. Theie arc 
two modes of treating this salt, to obtain pine rhodium* The 
first consists in evaporating this liquid, at a gentle beat, to dr}'- 
iicss; and boiling the residuum seveial times along with abso- 
lute alcohol. The spirit dissohes all the muiiateof iron and 
copper, with the excess of sal-ammoniac, and docs not affect the 
ammonio-muriate" of rhodium, which remains iu the form of a 
saline powder of a fine carmiac-red colour. By calcining this 
salt to redness in a Crucible, w’c decompose it, and the rhodium 
remains pure and perfectly metallic. The second means of M)- 
taining the rhodium from the above liquid, consists in plunging 
into it plates of iron. ^*^116 rhodium and the coppei are precipi- 
tated, carrying down with them a little iioii. When evetjj^l^ng 
is fallen down, the liquor is decanted, the precipitate is vvasiecl, 
and boiled with an excess of strong miuiatic which dis- 
solves all the iron. The 1*^ yiid is .low poured ^ the residuum 
is washed with a sufficient quantity of water, and is next boiled 
several times with concentrated nitric acid, which dissolves all 
the copper. The rhodium being completely insoluble in each of 
these ac^ds separately, remains under the form of shining pelli- 
cles, winch iq^ust be washed and diicd. Rhodium being the 
most infusible of metals, cannot be incited but iu small pieces, 
by the idd of a flj^me fed with mygen gas, or by the couipouiid 
flame of hydrogen and oxygen. 

21. Let us return to the black powder separated fiom the pla-* 
tinum ore, by treating it with nitro-inmiatic acid. Wo have sidd 
that this black powder was an alloy of osmium and iridium. It 
is scarcely affected by pny nitro-muriatic acid. It raqui^, in- 
deed, an enormous quantity of this acid to dissolve a minute 
particle of it. The only means of attacking this alloy, is to cal- 
Vol. 59. No. 287. March 1822. Z cine 
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cine it with nitrate of potash. With this view^ we triturate the 
black powder with twice its weight of a mixture of three parts 
of nitre and one of caustic potash, and introduce the whole into 
a silver crucible, which is to be kept at a cherry* red heat for 
half an hour. In consequence of the affinity of the potash for 
the oxides of osmium and iridium, the nitric acid of the nitre is 
decomposed, and oxidizes these metals. The crucible is to be 
withdrawn from the Are, allowed to cool, and cold water is then 
})Oured on the materials. This dissolves the potash, the whole 
oxide of osmium, and a little of the oxide of iridium. The whole 
being thrown on a filter, the oxide of iridium remains above, 
which is to be washed and dried. 

22. The filtered liquor which contains the combination of pot- 
ash and oxide of osmium, as well as a little oxide of iridium, is 
put into a flask, and saturated with nitric acid. The liquid is 
then put into a retort, to which is fitted a tubulated globe, sur- 
roundetl with moistened cloths. On distilling, the water which 
rises in vapour carries with it all the oxide of osmium. When 
the liquid is two-thirds drawn over, the whole osmium is usually 
volatilized. Tiie liquid remaining in the retort contains the ni- 
trate of potash, and a trace of iridium. The aqueous solution 
of osmium is as colourless and limpid as distilled water. It has 
a strong and peculiar odour, extremely irritating to the nostrils, 
and which it is dangerous to inhale for any length of time. In 
order to obtain the osmium from this solution, it is put into a 
matrass, and we add a little muriatic acid to acidulate it slightly, 
and then insert a plate of pure zinc. The oxide of osmium is 
decomposed by the zinc, which is dissolved in the muriatic acid, 
and the osmium is precipitated to the bottom of the liquor in 
the form of a Httkrkish-blue powder. When the oxide of osmium 
is completely ^composed, which may be recognised by the li- 
quid losing its odour, we decant the fluid, pour the powder of os- 
mium on a filter, wash it copiously with water, dry it, and put it 
immediately up in a well-stopped phial. 

23. The oxide of iridium, proceeding from the calcination of 
the black powder with nitre and potash, which remained on the 
filter, is by no means pure. It is a mixture of oxide of iridium, 
of a certain quantity of the black (iowder, or alloy of osmium and 
iridium, which has not been affected by the nitre, and a little 
oxide of silver, derived from the crucible. This mixture is to be 
treated with nitro-muriatic acid, which dissolves only the oxide 
of iridium, converts the oxide of silver into a chloride, and does 
not act on the alloy. We next filter and wash. The iinattacked 
alloy, and the chloride of silver, remain on the filter. This re- 
siduum is to l)c washed with water containing a little amiuonia, 

which 
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which dissolves the chloride of silver, while the alloy of osmium 
and iridium remains pure,^ This may be again calcined with the 
mixture of nitre and potash, to decompose it completely. 

24. Into the solution of iridium, which is of a very deep red* 
dish-brown colour, muriate of ammonia is to be poured, and the 
liquid is to be evaporated to dryness, at a gentle heat. The re- 
siduum is to be then treated with alcohol very highly rectified, 
which takes up the excess of sal ammoniac, and occasionally a 
little muriate of iron ; because the alloy sometimes contains a 
little of this metal. When the alcohol is no longer coloured, the 
aminonio-muriate of iridium remains pure. It is necessary merely 
to calcine it strongly in a crucible to have pure iridium. This 
metal, being more infusible than rhodium, can be melted only 
in very small quantities by the oxygen on charcoal, or hydrogen 
blow-pipe. 


XL. Observations on Mr. Nkwton’s Articles on Algebra^ 
published in our January and February Numbers. By 
A Correspondent. 


To Dr. Tilloch. 

Sir, Having read in the Philosophical Magazine for January 
and February last, two letters on algebraic Addition and Sub- 
traction, I beg leave to offer a few remarks on the subject. 

The writer of the letters here referred to observes, that 
the operations of addition should be restricted to quan- 
tities, whether like or unlike, which have like signs ; and that 
that part of addition which consists in collecting quantities, 
whether like or unlike, which have unlike signs^ould be classed 
under the rule for the subtraction of simple quantities.^’ Thus, 
to find the sum (n— 9n) of n and — tti, is, according to the ob- 
servation above quoted, called an example under the rule of sub- 
traction. In order to judge of the propriety or impropriety of 
classing such an example under such a rule, we must consider 
whether the nature of the proposition contained in the example 
corresponds with the definition of the rule under which such ex- 
ample ts placed ; for it is not the manner of working the ex- 
ample, but the thing therein proposed to be done, that must point 
out the rule to which it (the example) belongs. Now as subtrac- 
tion consists not in finding the sums but the differences of quan- 
tities, it is speaking quite contrary to the definition of the term 
(sulitractioii) to call that an example under subtraction, 4n which 
(example) it proposed merely to collect quantities together, be 
the nature of those quantities what it may. Hence the above 
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example doeA not fall under the rule of sullraction ; and hence 
the operations of algebraic additmiMmiot be restricted to 
quantities of like signs ; neither can the operations of algebraic 
sullraction be so restricted hence a mixture of operations must 
inevitably take place under each rule : and hence it is fairly in- 
ferredy that the terms addition and subtraction are not sufficiently 
comprehensive in meaning to denote that mixture of operations 
coining under each of these rules. 

March 1822. v I am, sir, &c. 

W. X. Y. 

P.S. 1 have confined my remarks to the author’s first letter, 
because his second appears to carry its answer along with it. 


XLI. Remarks on the Apparatus for restoring the Action cf 
the Lungs. By John Murkay, F.L.S. MJKS.y Isfc. 

To Dr. Tilloch. 

Y Feb. 15, 1822. 
ou were good enough to admit into your pages some 
remarks of mine on the important subject of suspended anima- 
tion^accompanied with a sketch of my invention : a finished 
form of that apparatus, it has already been stated, was presented 
by me to the Royal Humane Society. That invention embraced 
ail the desiderata which, as far as occurred to my mind, could be 
accomplished by mechanical means, with provision for the occa* 
sional introduction of chemical agency. 1 founded my deductions 
on Dr. Carson’s very ingenious and beautiful description of the 
machinery of the lungs, and Messrs. Allen and Pepys’s accurate 
researches on r^iration ; and 1 conjoined my own experiments 
on suspended Jnmation with these. 

That I had “ a single eye ’’ to the cause I meant to serve, is 
an inference warranted by my owm feelings, and one wdiich will 
be fully sanctioned liy those who known me best. The simple 
approbation of the Royal Humane Society was the only return 
in expectancy. I would indignantly spurn every other considera* 
tion in what I conceive to be an imperative duty. 

Tlie following is introduced, 1 am free to confess, with a view 
of bringing the question of suspended animation fairly before 
the public, and of soliciting objections (if there do exist any well- 
grounded counter opinions) to the apparatus which I have re- 
commended for restoring the action of the lungs. Having thrown 
down the gauntlet, I shall endeavour to answer these couuter 
conclusions (provided always the antagonist be non-auonynitms) 
with what skill I may : if worsted in the conflict, I trust I shall 
luit be found to persist in error. 


Con- 
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Considerable service to the cause must accrue from agitating 
this important topic, whi^ has too long slept in inglorious re- 
pose. It may lead to an Improvement or still greater simplifica- 
tion of the mechanism I have advocated. The bellows ’’ but 
ill indeed fulfills its purpose, and on a future occasion I shall 
adduce such considerations and reasons as may prove it so, and 
thus have to refer to some experiments of my own, which may 
be at once interesting and useful. 

The following is a copy of the first official reply I received from 
the Secretary of the Royal Humane Society, dated 10th of De- 
cember last : 

Your polite communication and apparatus were laid before 
the Montlily Committee, who have instructed me to lay it before 
the Medical Committee for their opinion, and in the mean time 
to convey their best thanks to you for the interest you have taken 
in the important cause of suspended animation,^^ &c. 

This is so far well : the other communication from the Royal 
Humane Society, dated 2d instant, is more equivocal, &nd less 
flattering to hopes founded on such disinterested motives as are 
mine: 

I have the honour to inform you, by the instructions of the 
Medical Committee, that I laid your apparatus before th^rn for 
their opinion; and that, having duly considered the same — It 
was resolved, ^ That the form of the bellows used by the Society 
was preferable to Mr. Murray’s apparatus, in the opinion of the 
Committee, as an instrument to be generally recommended for 
inflation.* — There arc two things very important in all apparatus 
of the kind, to be generally recommended by the Society, viz. 
simplicity and cheapness. The first, that there may be as little 
obstacle as possible, in a moment which is genqully that of con- 
fusion and trepidation ; and the latter, that th^mds of the So- 
ciety may be adequate to the greatest possible extension of its 
means of doing good.” The Secretary is pleased thus to con - 
tinue : I think your apparatus very ingenious, and very well 
calculated to make experiments on animals relative to the sub- 
ject of resuscitation ; it admits of variety, and may lead to some 
valuable facts: and, in the hands of a person accustomed to its 
use, it may be applied readily to cases of suspended animation in 
the human subject,” &c. 

Now, if I am to understand that the only objections to its^e- 
neral adoption are the cost and complexity of the mechanism, 
I engage to prove that in loth these particulars the advantage 
resU with my apparatus. As to price, if I am not misinformed, 
that now recommended would be a fraction only of the cost of 
tha other used by the Society;** and as to the question of its 

com- 
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complexity, it is simplicity itself; the veriest hind could use it. 

It admits of variety, indeed, and that of an important descrip- 
tion when the combining circumstances, which aid or defeat the 
return of the answering spirits back from death,^’ are consi- 
dered in all their varied phaenomena. 

Should I receive no comment or elucidation from any friend 
embarked along with myself in the same grand cause of huma- 
nity, through the medium of your pages, I shall at my early 
leisure point out the essential points in which I conceive the 
bellows deficient, and the numerous advantages which I be- 
lieve attendant on the employment of the apparatus I have in- 
vented and presume to recommend. My inferences shall be de- 
ductions drawn from experiments instituted by myself : and also 
well-authenticated proofs, from other sad and unsuccessful cases, 
of the inutility of the bellows.’^ My ardour in the cause is too 
powerful to be chilled by hypothetical opinion, and too vivid to 
be quenched without a cause, 

I have the honour to be, sir. 

Your very faithful and obliged servant, 

J. Murray. 


XLII. On the Solar Eclipse which will happen on the 2Sth and 
22th of November 1826; being the principal Results of a 
Calculation for Greenwich. By Mr. George Innes (f 
Aberdeen. 

To Dr. Tilloch. 

Sir, — I SEND you for insertion in your Magazine, the results 
of a calculation for Greenwich, of the solar eclipse which will 
happen on the 28th and 29th of November 1826. The elements 
have been found from the Solar Tables of M. Delambre, and the 
Lunar Tables of M. Burckhardt. 

Although the moon’s apparent semidiameter exceeds that of the 
sun, yet, by reason of the moon’s great north latitude, the eclipse 
will not be total at any part of the globe, as the central path 
of the penumbra will pass beyond the north pole. For the same 
reason, at those places where the eclipse will be visible, the pa- 
rallaxes in latitude will not be very different ; and therefore also 
the digits eclipsed will be nearly the same to all places in Great 
Britain : but as the moon will be at a considerable distance frojn 
the nonagesimal, the times will be affected by the parallaxes in 
longitude, which vary with the situation of the place. 

The elements are as follow : 


Ecliptic 
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on the 28tk and 29 ih of November 1826, 


Ecliptic conjunction, xneanijtime at Green-l 
wich, November . . . . . . j 

Equation of mean to apparent time at'l 
conjunction j 

Hence the apparent time is « • 
Longitude of the sun and moon from the \ 
true equinox . . • • j 

Sun’s right ascension • • • . • • 

declination, south 

horary motion in longitude • • 

right ascension • • 

declination • • 

semidiameter • . • • . • • 

horizontal parallax • • 

— - latitude • • • • • • • • 


} 


Horary decrease of the equation of time 
Obliquity of the ecliptic • • 

Moon’s latitude at conjunction, north in- 
creasing, • • • • • • 

'■ ■■ equatorial horizontal parallax • • 
horizontal semidiameter • • • • 

— - horary motion in longitude at 1 

conjunction . . . ♦ . . j 

■ ' - horary motion in longitude for the ' 

hour preceding . • • • 

horary motion in longitude for the" 


hour following 

• horary motion in latitude at con-'* 


junction 

horary motion in latitude for the*^ 


hour preceding 

horary motion in latitude for thel 


hour following 
Angle of the relative orbit with the ecliptic 
Moon’s horary motion from the sun in thel 
relative orbit • • • • • • j 


D. H. y ^ 

28 23 25 28-51 

11 31-26 

28 23 36 59-77 

246 46 21-83 

244 55 41-04 
21 27 34-47 
2 32-09 
2 41-06 
+ 25-65 
16 15-15 
8-93 
000 
0-895 
23 27 36 86 

1 12 27-81 

1 1 23:66 
16 43-80 

38 5-80 

38 5-865 

38 5-735 

+3 25-833 

+3 26-054 

+3 25-613 
5 30 36-4 
35 43-62 


Talk 



Table of the principal Results obtained in calculating for Greenwich. 
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The results in one view are as follow: 

K 

Beginning of the eclipse at Greenwich^ Nov. 
Greatest obscuration • • • • • 

Apparent conjunction . • 

End of the eclipse • • • . 


Apparent time. 

D. H. ; ^ 

28 21 58 5777 
23 4 15-06 
23 5 .30-74 

29 0 11 30-46 


Digits eclipsed at greatest obscuration^ on"! S’ >io.aq 
the north part of the sun’s disc, J 
The moon will make the first impression on the sun’s west 
limb at 35** 22' 29" from his zenith. 

In your Magazine for April last, I observed a remark respect- 
ing the prq{;)ability of an error of 6' in the place of the moon’s 
node as given in the Nautical Almanack for 1821, 1822, and 
1S23. This induced me to make a calculation of the lunar 
eclipse of the 6th instant ; and in comparing the elements as 
obtained by interpolation from the Naut. Aim. with those found 
by calculation from the tables, I found the results differed very 
little. But on further consideration, it occurs to me that the 
error alluded to must be in the longitude of the node, as given 
for every 6th day, page 3, of each month : and it would appear 
that the computers of this part of the work have neglected a 
certain quantity which is applied to the supplement of the node 
in Burckhardt’s tables, to make the equations additive. 

I am, sir, yours respectfully, 

Aberdeen^ Feb. 15, 1822. Gbo, Innes. 


XL I II. Onjhe Comhimtion of SUiemm with Platina; and on 
its Presence in Steel. By J. B. Boussingault*. 

It was lal^^iitipunced by M. Prechtel of Vienna, that he had 
succeeded miueiting platiiia, in refractory crucibles, with an in- 
tense fire; and I therefore hoped (having access to the wind- 
furnace of the laboratory of the School of Mines, in which coke is 
used for fuel) to be able to accomplish the fusion of this metal : 
but the results were different from what I expected. 

Of the Pumn of Plalina. 

One gramme of platina was placed in a plain earthen cruci- 
ble ; and a like quantity was put into a crucible lined with char- 
coal, and was covered with charcoal powder. 

The two crucibles were set in a wind-furnance, and exposed 
for three hours to a very violent heat. (Under the same dtcum* 
stances M. Leboulaiigcr succeeded in fusing a perfect button of 
manganese.) 

* From the Anmlo€ de ChimU it de Physique. 

Vol. 59. No, 287. March 1822. A a 


The 


186 On the Comlmaiion of Silicmm with Platinaj 

The platina in the plain crnrible did not melt ; it only ac- 
quired a greater lustre.. That in the charcoal crucible was com- 
pletely melted into a button. 

These experiments were repeated several times, and always 
with similar vesults ; and the metal was fused much more readily 
when covered with charcoal powder. 

It was perceived, that the melted platina gained a small in- 
crease of weight in the process, showing its combination with 
some substance, which was naturally concluded to be charcoal, 
since it w’as every where in contact with this body. 

The melted platina exhibits the following properties : Its 
gspect is greyish-white ; it is with difficulty cut with a knife, 
does not easily yield to the file; its specific gravity is 20*5 . In 
the cold it flattens a little under the hammer, but it soon cracks 
and presents a granulated fracture. When hammered at a cherry- 
red heat it becomes grained ; at a very low red it slightly flat- 
tens, and then cracks. It does not in any degree alter its tem- 
per by heating and gradual cooling. Exposed to the blast of a 
forge-furnace, it was not even" softened. As this method was 
not sufficient to drive off the supposed carbon in its composition, 
it was cemented for an hour with oxide of manganese ; but the 
button of platina lost none of its properties, and remcained equally 
refractory j and I then began to doubt of the presence of em bon, 
which I had taken for granted. It was, therefore, important to 
examine whether platina would, like iron, combine with char- 
coal by cementation. For this purpose I stratified slips of platina 
with powder of wood- charcoal in a crucible, which was heated 
very strongly for four hours, but to a degree short of the melting 
point of platina thus circumstanced. .On examination, the platina 
was found to have lost part of its lustre, and its surface^ presen ted 
small inequalities, like blistered steel. Its specific^ravity was 
from 17'^ to 18. It acquired in the process a n^j^nsiderable 
hardness, so as easily to scratch pure platina, and even iron, but 
not steel. Its hardness was not increased by quenching in cold 
water. It had gained by cementation, as well as by ftision, a 
small increase of weight. Perhaps this process might he of some 
use in the arts, either in cutlery, or particularly in gun- making, 
lyhere the softness of common platina is complained of. 

Examination of the melted and cemented Platina^ 

Eighty grammes of this platina were treated with aqua-regia. 
The solution was more difficult than with pure platina. No trace 
of carbonaceous residue appeared during solution ; but, as it pro- 
ceeded, there was observed a transparent jelly, w^hich covered 
the bits of platina, and rendered the solution more difficult. By 
long digestion and much shaking, the wliole, or nearly so, was 

dissolved ; 
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dissolved : this was evaporated, and the dry salt redlssolved in 
water, leaving a white powder behind. 

This powder was then heated in a silver cnicible with three 
parts of potash, in which it readily melted, and the alkaline mass 
easily and totally dissolved in water, with the exception of some 
minute fragments of platina separable by the filter. Sulphuric 
add poured into the filtered fluid gave a white gelatinous preci- 
pitate, which was evidently silex. It is probable, therefore, that 
the wood-charcoal (which yields by combustion 2 or 3 per cent, 
of ash, chiefly siliceoas) furnishes the silex that unites with the 
platina during the cementation, probably in the form of silicium, 
every circumstance being favourable for the reduction of the si- 
lex into its metallic basis. The silicium is not furnished by the 
crucible, for the cementation of the platina takes place euually 
W'ell when a pretty large crucible is employed, and stuflfea full 
of charcoal, with only a small cavity in the middle of it, to re- 
ceive platina. The increase of weight thus acquired by the pla- 
tina is very trifling. It is necessary not to use too much platina 
relatively to the quantity of charcoal, otherwise the fusion goes 
on very imperfectly, or not at all. 

To ascertain further, whether the wood-charcoal furnished the 
silex, I repeated the experiment, using lamp-black instead of 
comthon charcoal ; but the platina returned from ih<^ crucible 
unchanged, and quite ductile. 

, To judge of the quantity of silicium absorbed* by the platina 
in the above-mentioned process, I took in one experiment ex- 
actly five grammes of platina, and after lusion the button weighed 
5*025. One gramme of this button gave on analysis *010 of 
silex. If the silex were in the state of earth in the metallic but- 
ton, one gramme should have yielded only *005, and therefore we 
must adtllit that it alloys with the platina in the state of silicium, 
and that4|^kbsorbs *005 (or its own weight) of oxygen by so- 
lution in i^ua>regia, whereby it passes into the state of silex. 
These are the proportions which 1 have assumed in calculating 
that of silicium as it enters into the composition of steel. 

On Silicium in SteeL 

The* conversion of iron into steel is attributed to carbon alone; 
and this opinion, supported by the experiments of Monge, Ber- 
thollet, and Vandermonde, has been generally adopted by all 
chemists who have turned their attention to this subject. It is 
true that carbon is always found in steel ; but another product, 
silex, which is as constantly obtained in the analysis of steel, and 
sometimes in as large a quantity as the carbon, has usually 
considered as accidental. I have, therefore, expressly sought for 
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the Bilex In the analysis which I have made of several of the pro- 
ducts of the foundry of La Berardiere. 

I dissolved the steel in sulphuric acid^ diluted with six' times 
its. weight of water. The insoluble residue was then dried, 
weighed, and burned, and the proportion of carbon was inferred 
by the loss iti burning. It deserves to be noticed that this car- 
bonaceous re^due takes fire long before the platina crucible is 
red-hot ; sometimes even when it is no hotter than the hand can 
bear. The residue after combustion was then digested with di- 
lute muriatic acid, which dissoh^ed the metallic oxides, leaving 
the silex pure, which last was then calcined and weighed when 
warm. 

In this procedure the estimate of carbon is far from being ri- 
gorously accurate, but my principal object was directed to that 
of the silex. Experiments were made with four different sam- 
ples, namely, Ist. Iron {derive ) ; 2d. Cemented steel ; 3d. Cast- 
steel ; 4th. Steel from Monkland near Glasgow, made with Daii- 
nemora Swedish iron. 


The products were as follow ; 


Iron. 

No« 1, 99"823 

Carbon. 

^ • a trace • . , 

Silicium. Mang. & Copper 
^ . a trace 

2, 99’325 

. . ; . 0-450 . . . 

.... 0-225 ... 

. • • ditto 

3, 99-442 

.... 0-333 ... 

.... 0-225 ... 

• • • ditto 

4, 99-375 . . , 

. ... 0-500 ... 

.... 0-125 ... 

... ditto 


It appears, therefore, that during the cementation of iron into 
steel, it absorbs a small quantity of silicium as well as carbon ; 
but I state this with some doubt, as it requires a greater num- 
ber of analyses with the same iron both before and after cemen- 
tation. 

The combination of iron with silicium was long ago hinted at 
by Clouet. He says expressly that iron combines with glass ; 
and of all the experiments that could be imagined to prove the 
property possessed by silicium to convert iron into steel, none 
would be more conclusive than that of this eminent chemist ; 
but such is the force of preconceived opinion, that he interpreted 
his result in favour of carbon.— His process was, to melt soft iron 
with a mixture of clay and ohalk, and it turned out good cast- 
steel : and being satisfied that steel must contain carbon, he in- 
ferred that his product contained it, and explained its presence 
from the decomposition of the carbonic acid of the chalk by the 
iron at a high temperature, without ever sisccrtaining by anahsis 
whether carbon was really present in his steel. 

To be satisfied of this fact, 1 repeated Clouet’s process, fol- 
lowing with scrupulous accuracy the description which he has 
given in his report to the Institute. {Jdurnal des Mines xvni.) 

The 
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The iron which I employed was first assayed by digestion in di- 
lute sulphuric acid, in which it dissolved without leaving any 
sensible quantity of residue. 

The crucible was put into the forge at seven o’clock. At 
eight, the fusion being complete, I cast the metallic contents ; 
the crucible having stood so well that it might have served a se- 
cond time. Having thus obtained a quantity of Clouet’s steely 
1 proceeded to examine its properties. 

It yields to the file, and is forged with more difficulty than the 
steel of La Berardierc. It shows no spot after nitric acid has 
stood on its polished surface. It dissolved with difficulty in di- 
lute sulphuric acid, preserving its metallic brightness all the time. 
The residue waavery bulky, and proved to be silex quite pure and 
white, being in the proportion of 1*6 per cent, of the iron em- 
ployed, 0*8 of silicium. 

This steel, therefore, consists simply of 99*2 of iron, and 0*8 
of silicium, without a particle of carbon : nevertheless the nante 
of steel cun hardly be denied to it, since it has the characteristic 
property of having its temper hardened by heating and sudden 
quenching in water. It may, therefore, be maintained th^t, for 
the conversion of iron into steel, silicium appears at least as es- 
sential as carbon, since we have none without the former ; but 
we have one species without the carbon. Our knowledge on 
the subject, however, is too limited to enable us to deny the 
utility of carbon in steel, which periiaps is necessary to make it 
more easily wrought ; and in fact all the kinds of steel that arc 
employed contain carbon, whilst no use is made, of that of 
Clouet. 

Of Cast-Iron^ 

The fusibility of iron is shown by melting tlie metal in a Hes- 
sian crucible in a forge- heat. It may be questioned, however, 
whether the metal is p^ire iron. 

Ten grammes of small nails were cut in pieces, half of them 
were dissolved in dilute sulphuric acid without leaving the smallest 
residue : the other half were melted in a Hessian crucible, yield- 
ing a well-fused and very brilliant button. This was more dif- 
ficult to file and to forge than the iron which furnished it ; like 
Clouet’s steel, it preserved its metallic brilliancy during its solu- 
tion in dilute acid ; and it left behind a verj^ white bulky residue 
of pure silex. The melted button was, therefore, composed of 
99*46 per cent, of iron, and the silex obtained by solutiotp was 
1*08, being equal to 0:54 of silicium. This melted iron, there- 
fore, has the greatest analogy with the cast- steel of Clouet: 
but in the latter case the clay and the chalk with which the iron 
is covered, form a siliceous envelope, in which the metal is kept 

immersed. 
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immerscil, and which easily dissolves the oxide of iron formed 
by the decomposition of the sitex, thereby facilitating the reduc- 
tion. Whereas, when the iron is fused by itself, the sUex can 
only be furnished by the crucible, to which it coheres with con- 
siderable force ; and the oxide of iron, as it forms, soaks into 
the crucible, and serves to protect the earth from the contact of 
the metal ^ which is doubtless the cause why the conversion into 
steel cannot be completed without the presence of a glass. 

We cannot, therefore, judge of the degree of heat required for 
the fiision of iron in a Hessian crucible, since it appears demon- 
strated that at a very high heat iron redu(;es silex, and combines 
with the siliciui|);,thus produced into a compound more fusible 
than iron per sL On the oUier hand, when platina is heated 
with silicium already formed, it unites with jt into a more fusible 
compound; but if this metal does not melt by itself in a Hessian 
crucible, it is because it has so little affinity for oxygen^ that it 
has not, like iron, the property of decomposing silex. 

Though wc cannot fix the degree of fusion of pure iron, any more 
than that of platina or of manganese, we may at least determine 
their ryl^tive fusibilities when in contact with charcoal or silicium, 
or bath together ; which, in a crticible lined with charcoal, is in 
the following order; namely, iron, platina, and manganese : and 
if we admit it to be probable that this is the real order of fusibi- 
lity when they are pure, it will follow that manganese is a more 
refractory metal chaii platina* 


XLIV. Account of the Levelling taken from the Trigonometrical 
Station on Rumbles Moor and the Observaloryy to the Canal, 
and ultimately to the Irish Sea; being a* Continuation of the 
Article given in our last Number, p. 13U. By A Corre- 
spondent. 

To Dr. Tilloch. 

Sir, — The usual method of measuring the fall of a declivity is 
by means of a telescopic level placed between two staves marked 
with feet and inches, with; ti little additional apparatus to en- 
able the observer to raise or depress the cross wires to the nearest 
ifich on the first erected staff, and also to alter the height of the 
one in advance until a particular inch is covered by the telescope 
(by which means the fracUonai parts of inches sind the use of the 
sliding vanes may be avoiaed) a lnore^ccurate method could 
not be devised. It must, however, be foimd extremely tedious in 
practice, and the nidre so in proportion to the abruptness of the 
descent. Wishing if possible tp ai^oid any crrois^of an optical 

iiatuie. 
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nature, the following instrumeiit was prepared ; but, from the 
marshy nature of the summit of Rumbles Moor, could not be 
rendered serviceable. 

An inflexible deal rod, carrying at each end a thin steel plate 
about six inches square, and exactly ten feet asunder, being 
placed upon a perfectly horizontal plane, the brass plate of the 
large sector was attached to the rod in a vertical position, and 
the bubble of the index-level (at zero) adjusted to its mark. The 
instrument being placed upon two stands^ erected upon the de- 
clivity of the moor, with their upper vsurfacea truly horizontal, the 
index when levelled would mark the angle of inclination, which 
with the constant radius of ten feet, and a table of natural sines, 
would give the fall from one stand to the other, from the sum- 
mit to the base of the mountaia. The brass plate with the di- 
visions being perpendicular to the steel ends^ and the stands on 
which they rest perfectly level, it follows that the former would 
he always in a vertical position, and that the bubble when once 
at its maik could not be displaced, however the position of the 
instrument might be varied. 

To avoid the expense of a levelling instrument, ihet fill! from 
Rumbles Moor to the canal base was determined with a 
four-inch theodolite^ two staves about twenty inches Ifi length, 
and a 100-feet tape. '» ' 

When the readies of Ae road^lvoiild admit of it, staves, 
commencing at the station, were placed nearly 200|eet asunder, 
and the theodplite erected and adjusted,, at the iniudle distance. 
The cross wires being fixed upon the centre of the white circles 
in the upper part of tlie dark-coloured staves (which to avoid 
parallax were desc^^ibed on thin paper, and had one common cen- 
tre), the angles of elevation and j^epicssicm were carefully read 
off to half mihutes on the tw'odhch semicircle. The distances 
from the centres of tim cu-cles to the axis of the divided arch 
were next measured with the tape, and affixed to their respective 
angles, — With these data and a table of logaritlnnic sints, the 
difference of altitude of the staves h easily calculated. 

A base trigonometrical!;^ deterintiied (with favourable angles) 
to he 67 19 feet, being meifeured wUht the tape, served to ascer- 
tain its error, as well as the trifling^6ne of the scale with which 
in future it was from time to time compared. 

This novel method of levelling is, I firifily believe, Jittle in- 
ferior to the usual one in pojpt of ac^racy, and evidently pre- 
ferable as faF»as regarej^ con^nience and dispatch. The staves 
may be placed (as is fiequently required) itLan oblique^position, 
and the steeper the descend the greater nie accuracy of the 
operation. It is scarcely necessary to remark, that the constant 
error of the instrument, the icfracUon, and the allowance fo^^ 

cuivatuie. 
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curvature^ being opposed to each other in ejuantities nearly eqnaf^ 
need not enter into the calculation. 

In a second attempt to And the full) the distances when even 
slopes presented themselves were sometimes as nnich as 2000 
feet, and little attention was paid to tlie^placing of the theodo- 
lite precisely at thef ^diii nr distance. 

The route adopted is upwards of four miles 5 yet the aggregate 
fall to various* places, as determined by the two methods, rarely 
differed more thap a^foot. The mean gave 976 feet for the 
total perpendicular ^AesCent. ^ 

Finally, N third oi^vcrification Icvellkig was effected in nearly 
a direct line to the canal. The cfiatanccSr were repeatedly mea- 
sured with tap<» of different lengths,.ancl the angles were taken 
with the horizoti^^'ctor. 'Fheda^aistance^ was found tiigono- 
tnetrically from tu^o^bases, all the ^irce "^angles being observed. 
The sector was morod^ver taken to both stu,|jj|on,s, and the zenith 
distances reciprocally^ observed. The relult oti^ foot less tlian 
the mean of the preceding essays. 


r 420-5 ft. 0 57 24 c1cv. 

\ 646-0 3 11 50 dep. 

/13(jjJ-5 2 34 SQelev. 

1 1361-8 3 IS J5 dcp. 

T 1576-4 4 48 ^S2 elcv." ^ 

\1577-6 3 17 47 dep. 

7841-0 ^4 6 4 dep. 

Height of instrum. • • 


7-01 fall 
36*00 
61-34 
78-49 
182-15 
90-83 
562 00 
7-20 


Fall to canal at E. Morton 
Do. to basin at Lhrerpool 
Do. to low-water mark 

Height of Rumbles Moor ' 
above the Irish sea ^ 

The last distance is horizontal; the otheis hypothcnusal. 

The altitude of lbc^)bsQ|i^tory was siseertained by a different 
Ad perhaps more satisfacM^niethoil. The clcvatiors of^ three 
well dcrin^^(bu|; inaccessibly objects, situated between the ob- 
servatory artd th^^ canal, were caiefully dctcru^iecl at a'^ation 
on the bpnks of thd^atter. The dcprcssioua.ihbscrvcd at the 
iirst-ipeiuif^ucd place the cor^sponding fall, their snin 
; tbe elevation of the observatory ab^ tho|panal ^ . The distances 
were found trigonometriMly^ statimis linked to the Ord- 
haneb survey^ and mre of course^accuratc oiigin* 

• lilicn the intermediate object is cqui^itaut fiom the two stations, the 
refraction may be disiogatdtd. ^ 


»7rr02 

289*00 

iilS 


lu 
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In a third attempt an intermediate accessible station was se- 
lectedy and all the angles reciprocally observed. The mean of 
the several methods, as appears from the subjoined statement, 
is 275-3 feet. 

f§um of the two distai^es.t 

By reciprocal observations (12430 feet) .»*••...* • e. 275*6 
By object No. 1 .. ^ (17922 feet) ••.•^.^••ee 275*4 

Do. .. 2 .. (16591 feet) 275*5 

Do. s. 3 •» (154.>7 feet)^*^ 274*8 

Mean T 275'3 

Canal above basin at Liverpool ^ . • ^ • . ^do*0 

Basin above low waldr „ . .if ^ 54*0 

Height of observatory ab^itiWrish , 392^ 

Difference of altijfhde olWuinbles M 6 oiv "V 09 ^ r . 

and the Observjftbry bj^ levelling J 

Do. b^ reciprocal observations with V , ^27 feet 

hor&on sector ^ j ' ' 

As the»ineasureni^nts of^'^the locks do not ^i^xactly correspond 
with the statement itt Dr. Rees’s Cyclopmdia^ I must^ in candour, 
furnish the comparison. ' ' - 

Dr. Rtes. Measured. 
^eet, Ft» In, 

30 29 5 

279 279 11 

54^ 54 5 

67i> 68 4 

Canal at the tunnel near Colne above thifr^ di ao\ iqo T 

basin at tiverRRd ^ * 

Fall to E. Morton ™ .. , .. 150 142 11 

' 281 289 2 

Fall to the river Aire 260 269 2 

20 

Mr. Priestley, in his plan of the canal, states the altitude at 
22^ feet, and that u^he basin at Liverpool at 56 feet 1| inch 
, above low water, A feet modldin) it f? given itrxhe Cyclor 
pasdia. 

At Pepdle Hill, September 24,^W?1 (half after the 

sun had passed meridian) the sCa in the <$)pe^mn of i wind- 
mill east of Ly^Mtn (or W.S.W.) wte observed To be^epressed 
S2F 54'^ The instriiment^as 10 (IN high, and Aiedisthnii^e 
(by the map, correcteid by Kic trigonc|netricaI station at North' 
Meals near the windmill) lif f<Md to be 145,970 feet^ 
Hence the ground at PendV^Htll was 1823 feet above tfcd seU, 
to which add the fall to low wate^ (?) for the correct altitude. 
It IS stated at 1824 feet in the present list. ^ 

Vol. 59. No. 267. March 1822. B b In 
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In calculating the heights of the stations the refraction Was 
determined by the reciprocal observations^ but in computing the 
altitudes of the other places in the list the zenith distances were 
INVARIABLY increased l-15th of the arc^ minus 25", the error 
of the instrument. 

When an object was observed only during the existence of the 
diurnal refraction, and the extremes were not marked, the only 
resource consisted in comparing it with a nearly contemporary 
observation of another object, of which the constant angle had 
been subsequently noted. The correction is nevertheless some- 
what arbitraryl; for the variation does not affect the whole of the 
observations either at the same time, or in the same degree. 

To ensure greater accuracy to the altitudes of the stations^ the 
following method was resorfM ’ 

Rumbles Moof, as has been already demonstrated, is about 
1318 feet high, and the altitude of any other object in its vicinity 
might be obtained by using the sector at a thi(d station equi^ 
dhtant from the other two, without^ making any correction for 
refraction, or trival constant error of the instrument. When 
the distances are not precisely equal, allowance, it is true, must 
be made for refraction, &c. but great precision as to their value 
is not absolutely requisite to pro^cc a corirect result. It would 
however be possible to quote a,s6litary yet very marked excep- 
tion, occasioned no doubt by Im extraordintfy state Cf the at- 
mosphere in the direction of the object. * 

A few of the observations made on Pendle Beacon are ad- 
duced by way of illusUatiou. (It is unnecessary to reduce the 
angles to the ground.)^ 

Sep. 24, 1822. Left Index. Rt.Inj. Theim. Dist. iii Arc. 

h. m. ^ , W feet. , Feet. 

10 50 AT Rum. Moor dep,24 53 25 IVM8 ? 102506 East 16 46 517*8 lower. 

13 0 Do. 24 53 .. 48i} 

11 45 .. GUVhems. tlev. 3 53 3 55 48^ 124750 N.E. 20 27 474-8 > 

II 20 .. Ingleboro. elev. 8 12 8 12 4% 1J0820 N. 18 13 529*7 f 

13 45*.. Pennigent elev. 6 40 6 43 49 105492 N.N.E. 17 18 446 0) 

N.B. The sector reversed accuiately ai60°. The refraction 
Usedi8l.l5th-2S" ^ 

With these data and 1 31$ feet the altitude of Rumbles Moor 
we have 2810‘o for the Nation of Great Whernside^ 2365*6 
for that of Ingleb'orough ; and 2281*8 for th^^gf Pennigent. 

In determining the dist^ces in the survey tfre bases used were 
Rumbles Moor to Voulswortb Hill 68370 S.W. 

Ditto .. . Pendle Hin M 02506 W. 

Ditto, .. Gt'^Vheftlside 101114 N.N.W. 

Ditto .. WakcficlffSpire 107386 S.E. 

See Trig. Survey f 3d volume. 
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At Rumbles Moor and at the Observatory the principal angles 
were measured with a twelve-inch repeating circle of a peculiar 
construction^ but not calculated to take vertical angles. The 
telescope, two feet in length, and furnished with cylindrical rings 
of equal diameter, and an excellent spirit-level, rests (in a pair 
of Ys) exactly over the upper part of the axis of the instrument, 
and serves to render the line of vision parallel to the plane of 
the divided circle. By fitting the telescope into an axis working 
in the Ys the angles can also be taken in azifnuth, but what is 
gained in expedition and exemption fronttsv^sequent calculations 
is lost in point of accuracy. Frequent use of the instrument 
produces a shake in the centre, which renders the repeating pro- 
perty nearly worthless. 

At Alfred Castle an eight-inch circle reading off to 15'', and 
fitted up as a transit with a low axis, and a fifteen-inch telescope, 
was made use of. One wire with a mark in the middle was 
found preferable to two. 

At the other^stations, vjz. Symon Seat, Beamsiey Rock, Carn« 
cliffe, Ilkley Wells, Chevin Beacon, the Bow, Eccles-hill Wind- 
mill, East Ardsley Church, Whitchurch, Jack-hill and" Great 
Almias Cliff, the angles were measured by the four-inch theodo- 
lite. The divisions on silver read off to l\ A plate and terew 
under the circle enable the observer to repea%(tlie angles either in 
azimuth or in the plane of the three objects/ 

A box sextant reading off to 1', was sometimes used in places 
difficult of access to take the third or verification angle. 

To find the bearings of the different places the theodolite was 
fixed at the station on Rumbles Moor abqut the time of the 
summer solstice, and very carefully adjusted. The vernier being 
fixed to different degrees on the limb successively, the instants 
of the passage of the first and second limbs of the sun (then in 
the W.N.West) were carefully noted by the watch well regulated. 
The telescope was subsequently pointed at a distant well defined 
station over which the sun had passed during the preceding ob- 
servations, and the angle repeatedly read off. The deduced 
azimuth differed so slightly from the one furnished by calcula- 
tion from data* in th^^Trigonometricai Survey, that ^ther the 
one or the other might ne used in 66mputing the latitudes and 
loi^itudes without materially affecting the result. 

The error of the watch was ascertained as well by sets of ob- 
servatiqqs made with a ten-inch reflecting circle audan artificial 
horizon, as by tj)c theodolite itself. 

To find tbe altitude of ^ny place contained in the annexed 
list as determined ai any particular station whei^e the sector was 
iisecl, add to or subtract from the tabulated heights tl\e feet 
and tenths affixed to thcii initials. 

Bb2 
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The altitudes of the church towers (unless otherwise men* 
tioned) are exclusive of the pinnacles and spires. 

Lat. N. Long. W. Altitude. 


Pendlb Hill 53 

Boulsworth . • 53 

(upright stone^ 

Ingleborough ^ . . 54 

Pennigent^ .. 54 

Great Whernside^^.) * 54 
Symon SEAT(West)fs^.)^ 54 
Mut. 

Symon Seat (East) ^ . 54 

Poxstones Moor* .. 54 

CarnclifFc (?)9 .. 54 

Roggan'Hall •• 54 

(Ridge S. end,) Wi 
BeamslkV Rock (B.R.)** 53 
Bcamsley Beacon'^ •• 53 

(Ground.) 

Gaisegill . . . 53 


52 

II 

11 

O 

2 


11 

21 

1824 feet 

49 

5 

2 

5 

58 

1697 

10 

4 

2 

13 

18 

2368 

10 

56 

2 

14 

22 

2281 

9 

44 

1 

59 

24 

2309 

2 

8 

1 

52 

23 

1593 

2 

10 

1 

51 

54 

1585 

2 

27. 

1 

50 

24 

1513 

1 


1 

52 

59 

1471 

1 

5 

1 

49 

30 

1318 

58 

16 

1 

50 

15 

1310^ 

58 

IS 

1 

50 

34 

1286 

58 

44 

1 

48 

40 

1332 


‘ A well known hill in Lancashire, near Clithero. * The Beacon hillock 
|s about eight feet hifdjpr. (By U.M. —1*6 foot. By S.S. — 3 0. ByG.W. 
4-7*4. ByB.R. -0-^ 

« Ne.ar folne in Lancashire. (ByU.M. — 5*8. BJr P.H, By B.T, 

4.3-7r By C.B. 40*3.) 

3 A majestic mountain three miles N.E. of Ingleton, near Settle. The 
old building on the west side is several feet higher. (By R.M. 4-2’4. By 
P.H. -5‘2. By G.W. 46-6.) 

* A steep moiintaiu six miles N. of Settle. (By P.H.) 

^ Highest rock on the S.W. side of a huge sliapeless mountain at the 
head of Ncthecdale, and three railea N.E. of Kettlcwell in Craven. (Its 
altitude above the sea, as determined by the barometer, is stated in Dr. 
Whittaker’s Hist, of Craven to be 1 71 0| feet !) A nameless mountain to the 
N.N.W. is still higher. (By R.M. -1'3. ByB.R. -l-;3. ByS.S. 4l -3.) 

® A pile of rocks eight miles N.E. of Skipton, on East Barden Fell. The 
hut is about six feet higher than the rock on which it stands. (By B.R. 
-rO-b. By R.M. 40-2. By A.C. 43*7-) * 

7 A larger pile of rock& to the East. (By R.M. 42*2. By S.S. —2*3. 
By B R. $01. By C.B.'-Q l.) ^ 

* • A rocky e,minence 7378 feet to the East of So. (By B.R.) 

® Some low rocks on East Barden Fell, and one mile S.W. of Symoi^ 
Seat Hut. (By B.R 421 By S.S -2 1.) 

»» A white building for tbe accommodation of .shooters, three odles N.E. 
of B^ton Abbey. (ByRM4l-2. By I.H. 4-^*3. By B.R. -0*7. By 
C.B. -2*4. • By G.A.C -0.4.) & t ‘ * 

I* On BlaelSer Fell two miles S.E. of Bolton Abbey. (E^gJl.M.) 

. •* 427yafd8 W^S.W. oftherock. (ByR.M.40*8. Byl.R; .-0-8.) 

. *3 About H ttm E.N.E. of the rock, and is the highest ground on Blae- 
'ber Fell (or wwl(«4ull Ridge). A Roman road to Isuiium*1ibs8C8 ovor iti 
(By R.M. -0*3. Bjf 40*3.) ^ 

. Denton 



the JVigonemetrical Station on Rtmblet Moor, Ufc* \9t 



Lat.N. 

Long.W. 

Altitude. 

Denton Church ‘ •• 

O 1 /I 

53 56 17 

o / II 

1 46 21 

402 feet. 

{excL of Cupola,) 

Jack Hill (J.H.)* .. 

53 57 35 

1 40 S 

951 

{highest rock,) 

Little Almias Cliffy • . 

53 58 2 . 

1 38^ 

‘837 

Gt,AlmiasCliff(G.A.C.)'^53 56 16 

1 35 10 

716 

Harley Hill ^ 

53 58 59 

1 33 25 

596 

{EIS,E. of Plantation,) 
Harewood Castle 

53 56 1 % 

i^O 30 

851 . 

{S,W, Tower,) 

Inn on the Cheviii ’ . . 

53 53 34 

p 

1 39 37 

795 

(S. IV, Chimney,) 
Chevjn Beacon (C.B.)* 

53 53 42 

1 41 24 

92l 

{Ground,) 

Otley Church ^ 

Cow Rock;® 

53 55 0 

1 41 20 

279 

53 55 6 

1 47 42 

. 860 

Ilkley Church " . . 

53 55 41 

1 49 0 

343 

Ilkley Baths ** •• 

53 55 6 

1 48 50 

682 

{Ground N,E,) 
Draughtou Moor • • 

53 57 30 

1 55 21 

1074 

Shode Bank Hill . • 

53 57 20 

1 58 20 

1223 


‘ Two miles E. of Ilkley. (By B.T ) 

« Four miles North of Otlev, on the Washburn. (By R M. By 

B.R. - I B. By S.S. -|-17. By A.C. 4-0-8. By P.B. (?)-l2 0.) 

3 A pile of rocks l-Jmile N.E. of Jack Hill. (By R.M. — O’l. ByB.R. 
- 1-4. By I.H. 4-0-6. By G.A.C. —0-4. By^C.B. + 1-4.) 

* A picturesque group of immense rocks 41 miles E.N.E. of Otlev. 

By R.M. -0-1. By B.R. -14i. By S.S. 4-3-4. By I.H. 4-11. Bv 
G.W. -9-8.) r-., 

5 S.W. of Harrogate. (By B.R. 4-6-B. By G.A.C. -6-8.) 
e Eight miles N. of Leeds. (By R.M. 4-1-4. By C.B. -0-8. By G.A.r. 
- 0 - 6 .) 

7 One mile and a quarter S.E. of Otlcy on the road to Leeds. (By B.R. 
and by A.C. the same ) 

* One mile S. of Otlcy on the highest part of the hill. (By R.M. 4-1*2- 
By B.R. -07. By G.A.C. - 1-6.) 

9 Ten miles bf.W. of Leeds. (By B.R. 4-}'^^ By G.A.C. —1*0.) 

One mile d.E. of Ilkley; a picturesque rock on Rumbles Moor 77 feet 
long, 58 feet high, and 42 broad. (By C.B.) 

* ‘ Six miles W. of Otlcy. (By B.11.) 

One mile S. of Ilkley, on Rumbles Moor. The j^mperature of the 
apring !l invariably 48^ in summer. (By B.R. ; the angles were recipro- 
cally obsej(S?ed.V. 

Two t)ai|le 9 '’’W. of Addingham, to the left of the now disused road to 
Skipton. (BJrR.M. 4-0-1. ByC.B.-01.) 

>4 Nearly'two miles E.S.E. of Skipton, to the righjlof the old road to 
Ad^nghamtN'It is the highest of several similarly i^j^ed, bills around it. 
(By B.R.) 


Bolton 



ISS Aceoml the Lefoelling tdtenfrom 



Lat. N. 

Long. W. 

Altitude. 

Bolton Abbey' 

53*5^ j 

f 52' Stf 

397 feet. 

{Uaitd ridge, E. end.) 
Barden Fell, West side* 

54 1 35 

2 0 10 

1663 

{highest rock,) 

Burnsall FelP 

54 2 12 

1 58 10 

1505 

(Shooters- house. Ridge,) 
Flashy Fell ♦ 

53 59 41 

2 3 16 

1170 

York Minster^ 

53 57 48 

1 4 34 

253 

{Great square Tower*) 
Brimham Crags^ 

54 4 59 

1 43 1 

990 

(Guide's house, Ridge.) 
Michael Howe" 

54 5 59 

1 34 21 

622 

{Spires) 

Whitchurch* 

53 47 55 

1 26 35 

384 

Braim Farm ^ . • 

• • • 

• • • • 

461 

{highest part.) 




Trinity Church (fleece) 

Sta John’s do. ( rane) 

53 47 5Q 

• • . 

1 32 11 

• • OS 

271 

251 

St. Paul’s do. {Cross) • 

o • • 

» « # a 

248 

Potternewton Windmill '' 

53 49 30 

1 32 28 

420 

{Roof.) 

Alfred Castle (^C.)'* 

53 50 33 

1 32 53 

489 

{fastest part.) 
Ced»idge-hill'^ . . . 

53 51 22 

1 36 16 

" 645 

{Guide post.) 


% 



I Five miles and a half E.N.E. of Skipton. (By R.M. ^ • By B.T. *-0*1 .) 

« A lofty range of mountains, extending in a N. Easterly direction from 
Skipton nearly to Grassington. (By S.S. — 1 -2. By P.H. — 1 -6. By C.B. 
-M. ByH.M. +20. ByB.R. +0.1. ByG.W. +1*6.) 

3 The northern tennination of Barden Fell. (By R.M. +0*2. By B.T. 
-M. By 8,8. +0*9.) 

* A conical hill, three nules N.W. of Skipton. (By R.M. +1*0. By B.R. 
-4 6. By C.B. +3*7 ) 

s (A single observation from Rumbles Moor. Distance 1619*24 feet. The 
altitude is probably in defect.) 
s Two miles N.B. of Paiteley Br. (By R.M.) 

7 One mile 8. of Fountain’s Abbey. (By R.M. —0*8. By G.A.C'. +0-8.) 

* A conspicuous Church Td%er, four miles Etk>f Eeeds^ on the road to 
Selby. (ByR.M. +0*7. ByA.C. — 0*3. By Observatory —0*4.) 

s At Roundhay, four- miles N.N.E. of Leeds. (By A.C. distance from 

« At Leeds. Observatory.) N.B. The solar Eclipse, Sept. 7, 1820, 
commenced at J2'' 1 V ^0" M.T. The ci^^ulated time is li^ 10' 48^'^. 

Two miles NJN.W. of Leeds, ByA.C. +0*5. By Owrvslory —0*6.) 
IS A building 26 feet high, on Tunnilaw-hill, three miies 'N. of Lecdsl 
(By Observatory.) 't ! 

^ Four milei'm a half from Leeds, on the road to Otley. (By A.C. 

+0-7. ByC.B,--.0*7t) 

Billing 
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Lat. N. Long. W, Altitude. 

BlUing' .. 53*5l' 2()' f 3^ sf 769 feet. 

Sutton Crftff * •• •• •• 161 

EccIeshillWindmilP .. 53 49 22 1 43 10 741 

{Roof.) 

Calverley Church^ •• 53 49 55 1 40 41 421 

Wortley WiiidmilP .. 53 47 32 1 35 37 426 

{Roof.) 

Armley ChapeP .. 53 47 47 1 34 47 312 

{Belfry.) 

Wortley ChapeP .. 53 47 20 1 34 58 326 

{Belfry.) 

Rothwell-haigh» .. 53 45 30 1 29 25 309 

. {Engine-- House, Ridge.) > 

East Ardsley Church*) 53 43 29 1 32 15 489 

A vast number of observations with the horizon sector are at 
present useless for want of the distances. 

Comparison of Altitudes determined trigonometrically and by 
the Barometer. 


Rumbles Moor and Ilkley Baths • • 

Trig. 

636 

Bar. 

611 

-25 

Do. and Canal 

975 

948 

-27 

Shode Bankhill and do. • • • • 

880 

848 

-32 

Pendle-hill and do. ^ 

1396 

1362 

-34 

Observatory and Alfr4‘d Castle {ground) 

72 

72 

0 


The heights of the thermometer and of the barometer (a very 
ordinary portable one) were noted at short intervals, an hour or 
two before descending the mountain; and similar observations 
were repeated on reaching the inferior station. The fall or rise 
of the mercury during the half-hour elapsed in making the de- 
scent was thus ascertained, and the observations reduced to one 

* Seven miles N.W of Leeds near Hawdon, commanding a beautiful and 
extensive prospect. By Observatory — 1*4. (ByA.C. -f0*8. ByC.B. — 0*1. 
ByB.T+11. ByR.M.-0-6.) 

« Six miles W.N.W. of Keighley, on the road to Colne. (By R.M. ; di- 
stance from Map.) 

® Two miles N.E. of Bradford. (By A.C. By C.B. + 0*3. ByR.M. 
— 1*4. By Observatory -|- 2*0.) • 

* Six miles N.W. of Leeds, near the Canal. (By R.M. ^4*4. By Ob- 
servatory -0*7. . By C.B. +2*3. By A.C. + 1-6.) 

s Near Leeds.i^By Observatory 4* 1*4. By A.C. +1'1« By C.B. 4*0*1. 
By R.M. — 2*7*) 

* Near Lee^.'^^By A.C. —0*6. By Observatory +0*6.) 

^ Near Leeds. (ByA.C. -|-0*7. By Observatory —0*7.) ^ 

^ Three miles S.S.E. of Leeds. (ByA.C. — 1*1. By Observatory +1*1.) 

N.W. of Wakefield. (By R,M. ; an indifferent observation.) 

particular 
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particular time. As the scale of the barometer bears examina* 
tion, and as the formula (Dr. Maskelyne^s) will scarcely be ques* 
tioned^ it is only in the specific gravity of the mercury, or in an 
erroneous estimate of the proportion of the area of the tube to 
that of the cistern that we can look for the Uniform discre*- 
pancies. 

Comparison of the Alliliides given in ih^ Trigonometrical Swr^ 
vey and in the pi esent List {reduced to the ground). 




Table. 

Trig. Sirtvey. 

Di1 

Ingleborough 

« . 

2368 

2361 .. 

t 

Pennigent 

. • 

. 2281 

2270 .. 

ii 

Great Whernside • . 

• « 

2309 

2263 . . 

46 

Rumbles Moor 

• • 

1318 

1308 .. 

10 

Pendle 

• • 

>.1824 

1796 .. 

28 

Boulsworth • • 

• . 

1692 

1689 .. 

3 

The differences are in 

general 

very trivial ; and may we not 


assign as a reason for the two marked exceptions, that the great 
the^olite was not used either at Pendla Hill or at Great Whern- 
side, and that the refractions made nsc of in the catpUlatious 
were greater than the reciprocal observations in the vicinity could 
warrant? 

All the angulaiinstruments employed in these operations were 
made and divided by the late Mr. James Allan. 

O^rThe author is respectfully inforAed, shoulcf pie Journal 
of the Thermometric Indications at the summit t^nd base of 
Rumbles Moor, which he states has been kept from the beginning 
of February, and will be discontinued on the 1st of April, present 
any interesting results, that 1 shall be happy to make room for it 
in the pages of the Phil, Mag. and Journal. — ^A. T.. 


XLV. On Refraction. By Josei»ii Rea joe, iU.D. 

[Continued bom vfll. Iviii. p. 254.] 

In my last communication I mentioned a simple, and I hope, in 
the 'opinion of men of ^icncc, a conclusive experiment against 
the commonly received doctrines of refraction. 1 shall now men- 
tion the following variation? H«aving procured a very clean cy- 
lindrical tumbler (fig. 7 9 Plate 111.) with a flat bottom, about 
three inches ^iameter, I placed ftalf-a-crown at’^flie bottom, and 
holding it near a well lighted window, I poured^ water by very 
small quantities at a time, my eye being on a piliie : as soon as 
the object* was entirely covered, a reflected image farmed imme- 
diately over it, which rose with every addition of water : having 

poured 
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poured in to the height of about one inch, ihe image floated at 
the surface. 1 now covered the tumbler up to tliis surface with 
black cloth, and desired an assistant to throw in different coins^ 
while 1 kept my eyes shut, each of which 1 described on again 
opening my eyes, oy looking at their images floating on the sur* 
face of the waiter an Inch above the coins, my eye being on a line 
with that surface, as thus represented : ab a, tumbler filled to the, 
height of one inch with clear water, and covered vvith black 
cloth ; c half-crown placed at the bottom ; d tfie reflected 
linage immediately over the coin, and seen by an eje at e. 

Now, sir, I would beg leave to ask any person, not entirely 
blinded by prejudice. Is there not a reflected image formed perpen- 
dicularly over the piece of money, capable of being seen by an eye 
above, beloWi and on a line with the surface ? Query, — Does this 
reflected image send ra>s, orVather, ap image, to the spectator’s 
eye ? To see is to believe But, sir, in your last Journal there 
is something about the analogy between reflection and refraction : 
however, as no particular objections are brought against my opi- 
nions, I must think it a of time to answer vague and angry 
geiieraU^^. I am well aware, that my opinions on vision, light, 
and coldurp, are diametrically opposite to those of the schools, 
and entertain too high a respect for their professors not to believe 
that they will .undergo a liberal and unprejudl|t>d examination. 
If the geittlcmau be really serious in denying the evidence of hjs 
senses, he inbst come to particulars. 

Now let u? examine tftis experiment according to the received 
laws laid down in every elementary treatise on optics ; and 1 con- 
tend that no refraction or bending of the rays can possibly take 
place at d, lor the rays cd enter the air perpendicular to the plane 
surface of the water ; consequently they must pass on without 
any refraction. Mr. Harris has a figure (sec fig. 8 .) illustrating 
refraction at plane surfaces. Suppose the vessel empty, B K its 
side, and Q the object at the bottom ; if the eye be at e, the ob- 
ject will be bid by the illdc B K 5 but by filling the vessel with 
water, it will become visiblcj^id be seen at g. The ray Q B 
being refracted into Be. Mr.^Ianis speaks as if an image were 
formed in the body of the water at <y. For the pin pose of makifig 
the rays of light enter the air in an oblique direction, mathema- 
ticians have made them to divcige lioiii the point Q. On the 
contrary, we find by diicct expciimcnt, that anSmage of the 
half-crown is formed over the piece of inoi 4 cy, which could not 
be the case wereMthc rays diverg^ : that it is a reflated and not 

* If the rays c 4pR-e i .*fiT.cted in the direction e, the rays e should^be re- 
fiacted in the conlraiy dirocLioii d c ; .Atid an eye under the water p should 
perceive an objert'^at <?, which id impossible j for then the sine of incidence 
would be equal to a rad!%. 

Vol. 59. No. 287. Maic/i 1822. C c 


’ are- 
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a refracted image w see, is evident from our being able to see it 
in every direction flouting on the surface of the water : if re- 
fracted, we could oidy see it in the direction of the refracted ra>s. 
When the eye is placed immediately over the half-crown, looking 
down into the water, we see the image, not the piece of money, 
one-fourth nearer to the eye : here there can be no refraction, as 
the rays coining to tlie eye mast be at light angles to the surface 
of the water: heie there is no angle of incidence; no angle of 
refraction; no ratio of 3 to 4. In fact, this simple experiment 
rebels against almost all the laws of optics. .Snellius was the first 
who supposed he discovered a constant ratio in refraction ; he 
used the secants of the complements instead of the sines used 
by the celebrated Des Cartes. As his doctrines are founded on 
this experiment, I think it necessary to make a few observations. 

Supposing the surface of the water to be A B (fig. !)), nnd an 
object under it at D, which to the eye at F appeared as it were 
in the line T C. He produced T C till it met in G with the per- 
pendicular D A to the surface A B. Then he argued, that the 
image of the object D appeared at G, and tliat C D was to C G 
in a certain given ratio as 4 to 3 in water. 

The following objections may be made : 1. The images can 

be seen by an eye at B on a plane wiUi the surface of the water. 
2. This image be perceived in every direction above, below, 
and on a plane \^ith the suifaccof the w ater, which could not be 
the case with a refracted image. 3. There is no reason whatso- 
ever that the ray D C should be refractecMn tlie diagonal at plane 
surfaces, except for the pur|x>so of snpporliug the theory. On 
the contrary, there is every reason to prove that the rays move 
parallel, for the image is perceived at A immediately over the 
piece of coin. An e)e at A looking down into the tumbler sees 
the piece of money one-fourth nearer. Here, according to opti- 
cians, the lays are not refracted ; yet tlicy cannot deny that the 
piece of money appears ncaier the eye, and somewhat magnified. 
If it w^ere the object and not an image they saw, it would appear 
at the same distance as in air. is agreed on all hands, that 
every refracting surface forms a inflected image ; why resort to 
any other means ? 1 shall now proceed to extend this experi- 

ment to a medium terminated by two plane surfaces inclined to 
one another, such as an equilateral prism. 

Having placed a sovereign under the plane of a prism (fig. 10.) 
resting on the table, 1 found thsa two reflected and not refracted 
images were Ibrmed in each plam, as represented in the follow- 
ing figure, /a The sovereign placed under the pJane c of an 
equilateral prism, forms an image at a; which image sends 
images to b awdf That these arc reflected and not refracted 
images, is so evident as scarcely to require remark. According 

to 
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to the present theory, two images could not possibly be formed by 
refraction at b and / ; for a being at right angles to the plane d c, 
the rays should suffer no refraction, but proceed on to the vertex. 
The v^ry same mistake which induced oj)tical writers to suppose 
from analogy that rays converged in the body of a convex lens, 
made them also suppose that rays wore tinned in the body of a 
prism to the thickest part as well within as witliout the medium. 
Let us now examine this experiment according to the present laws 
of optics. 

Let the angle C A I (fig. 11) be a right angle ; then the whole 
refraction is at C; and in this case, D C A : A C D : w— w. 
Also, since the right angle D C I is etpial to tl'.e sum of the two 
A C I, A I C, take away the common angle AC 1, and the re- 
liiairiing angles D C A, A I C arc o(|nal. CoP' ecjiicntly A I C 
: A C I fM: «i— n. Now 1 would beg leave to a^k. Does any 
light in tins experiment pass through the plane Y Z ? The ray 
Q A is undoubtedly turned to the thickest part of the prism ; not, 
as Newton and his followers suppose, from any principle of at- 
traction, but simply because it strikes the plane 1 Z obliquely, 
and theie foirns an image, which moves downwards. Let us 
vary this experiment. I placed the plane of the prism on a small 
Imie, cut in a huge siieet of pasteboard, and perceived two images 
of tlie liole formed m the planes, as alrcadj^esciil)ed with the 
sovereign. I now removed tins sheet of pastei)oard with the 
prism into^the sun-beams, as represented (see fig. 12), and 
found that the rays fiflissecl through both planes 8. The sun 
passes through a hole in the pasteboard, and, striking the plane 
A B perpendicularly, forms an image at ^/, which image sends 
rays to form other images at / and g. Here we have two spec- 
tra at^aiid g, the one ascending the other descending in conse- 
ipienoe of sti iking the jdanes obliquely. In this experiment op- 
ticians arc necessinily obliged to reliiKpiieh one of tlieir favourite 
laws, “ that rays striking at right angles to plane surfaces snflfer 
no i rfraction ; for it ectnnot possibly be denied, 1st, that the rays 
strike the plane A B at rightriuiglcs ; and 2dly, Hiat the rays di- 
verge: otherwise they could not come through the planes A C and 
B C. Are the rays refracted in opposite directions ? or are they 
attracted and repelled in opposite directions ? But if we admit 
that an image is formed at dy wc can easily account for the two 
reflections at y'and^. Had Sir Isaac Newton been acquainted 
with the formation of two spectra (and I cannot but express sur- 
prise that he was not), he iieveV could have maintained the doc- 
trines he did. ^Here 1 cannot but notice a curious fact in regard 
to the prism, although not immediately connected witb^the doc- 
trine of refraction. When the sun- beams are passed through the 
lower refracting ang;le, as it is,calWL on emergence they ascend 

C c 2 and 
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and form a heaiitiful spectrum on the opposite wall, orange at 
the bottom, violet at the top^ with intermediate colours : but on 
looking through the same refracting angle at the hole in the 
pasteboard or window-shutter, the experimenter is surprised to 
find all the colours reversed, yiolet at the bottom, orange at the 
top’. Newton must have had very defective eyes, or must have 
been very inattentive, entirely td have overlooked this interesting 
fact ; for we often find him in the Optics looking at the hole 
through the prism, yet nc^r^cntioiiing it. 1 shall explain this 
phenomenon in my treatise’Sifyhionj with which it is intimately 
connected ; and shall merely ^^r^ark, that the rays forming the 
spectrum have nothing to do with vision-making images. ‘‘Then,” 
says Newton, “ I looked through the prism upon the hole. 
In this situation, viewing through the said hole, I observed the 
length of its refracted image to be many times greater than its 
breadth, and tiiat the most refracted part thereof appeared vio- 
let, the least refracted red, the middle parts blue, green and 
yellow in order. The same thing happened when I removed the 
prism out of the hun’b light, and looked tlirougli it upon the hole 
shining by the light of the clouds beyond it; and yet, if the re- 
fractions were done regularly, according to one certain proportion 
of the sines of incidence and refraction, as is vulgarly supposed, 
the refracted image ought to have appeared round.” Here 
Ncwtoii^s attention seems to have been so completely absorbed 
with preconceived opinions, that he never noticed the colours 
being reversed ; and coiisecjuently, that the image he saw on the 
plane of the prism and that on the opposite wall were distinct 
and different, bearing no analogy whatever. On looking at the 
hole in the window-shutter through the lower refracting angle, 
we are obliged to direct the optic axis on a line with the ground, 
and then see a rl^flccted and not a refracted image painted on the 
prismatic plane. 

As I have shown in the first volume of the Experimental Out- 
lines for a new Theory of Vision, Light, and Colours, p. 48, that 
Newton never separated what he cf^lls white light into seven co- 
loured rays, 1 think it perfectly unnecessary to speak of their dif- 
ferent refrangibilities : any fluid passing through a resisting me- 
dium obliquely must be lengthened ; and I have shown that a 
straight stick, when viewed tlirough the prism, is curved ; there- 
fore it is not surprising that the image of the hole should, be ob- 
long, not circular, and bounded by two semicircular ends. 

Here 1 think it necessary to mention, that when writing the 
Outlines I had not made the first experiment mentioned in this 
paper, and therefore believed in the theory of refractions. The 
next experiment pn which the theory of refraction seems to rest, 
is the following : “ Take an empty vessel, such as basing and all 

along 
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along the diameter of its bottom fix little marks at a small di« 
stance from one another ; then, through a small hole in the win- 
dow-shutter o!* a dark chaini)er, let in a beam of the sun’s light ; 
where tlire beam fulls upon the floor, place your basin so that its 
marked diameter may point towards the window, and that the 
beam of light may fall on the mark that is most distant from the 
window: this done, fill the basin with water, and you will observe 
that the beam which before fell upon the most distant mark, will 
now, by the refractive power of the water, l)e turneekeait of its 
straight course, and fall two, three^ or more inches nearer the 
centre of the basin.’* The fallacy of this experiment can easily 
be explained on the same pcinciple as the first. 1 shall merely 
remark, that when the water is thrown in, we do not see the 
marks at the bottom of the basin, hut reflected images of those 
marks floating on the water ; and also the beam of light, when 
falling obliquely on the surface of the water, must cause a re- 
flected image, such as an oar would. Therefore, any conclusions 
drawn from such an experiment must prove erroneous. 

A very simple experiment may be made in the following man- 
ner : Cut a square piece of white paper about the size of a half- 
crown, and let it be dipped in a tumbler of clear water : on 
looking at it, it appears as if split into two papers, giving a sim- 
ple but conclusive illustration of these reflect!^ images. 

I shall now say a few words on refraction through concave and 
convex lenses ; nor do I see much occasion to enlarge on this 
part of my subject, having already in iny paper on Vision, pub- 
lished in one of your former Journals, shown that the cornea 
and not the retina is the true and only seat of vision, and that 
the mind receives its ideas from minute images painted thereon, 
and not frjpm any crooked refractions forming imaginary images 
in the air. Indeed, a person consulting optical writers, and re- 
ferring to their figures explanatory of telescopes with four lenses, 
must suppose Nature, instead of being simple and uniform in her 
operations, to be fond of all manner of twistings and turnings. 
At the object-glass the rays get the first twist ; two more at the 
medium-glasses ; a fourth at the eye-glass ; a fifth at the cornea ; 
a sixth at the crystalline lens ; a seventh at the vitreous humour ; 
and, if it were necessary, a dexterous optician may twist it round 
his finger. Newton and De Domeiiis have done nearly as much 
with their two reflections and two refractions in the rainbow* 

For the experiments with lenses, it is necessary to procure a 
glass globe about three inches in diameter, the bull’s eye of a 
magic-lantern, and -a concavo-concave lens. Having pasted a 
piece of black cloth in the shape of the letter T on a paite^of glass 
at the window, 1 requested an assistant, when seated opposite, 
to look steadfastly at it ; on now looking into his pupil, I per- 
ceived 
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eeived n heautifiil reflected image of the letter T. I now placed 
the brill's eye immediately in front, and then perceived this 
image to he considerably magnified in all its dimensions and sur- 
rounded with colours : lie said he saw exactly similar to tlie re- 
flection on his- cornea. I wocddnOW beg leave 1o ask, Did this 
gentleman perceive the lettw^ iQfll reflected or refracted image ? 
On removing the biiirs eye ta^j;Set a greater distance from the 
pupil, 1 distinctly percoive^liiJ^'j^i^fl^ctediTOiiges, the one erect, 
the other inverted. it possible by refrac- 

tion to produce in the focus ot^tehs^botlv^h.erect opd an inverted 
image at one and the same tiil^h e.ee .bj^. means of re- 

flected and not refracted images, is ihertl^dlr'e'^'evidei^^^ This expe- 
riment is easily repeated with the glass globe instead of an as- 
sistant’s eye. On a sheet of white paper write the letter and 
hold over it the bull’s eye : when close to the paper, the letter is 
considerably magnified : on bringing it somewhat nearer to the 
eye, two inverted and coloured images arc perceived to float on 
the posterior surface. On now giving a circular motion to the 
lens, these reflected images, in revolving round t!;? erect one, 
become inverted or erect ; when at the top and bottom they are 
inverted; when at the sides erect; fi^r which phipiiomenon I am 
as yet unable to account. At yet a greater distance these two 
images form a circular appearance, margined on the inside i>y 
orange rays, and at length coalescing form one inverted image, 
which floats around the erect image with each revolution, with- 
out change. When we look at an object, its picture is painted 
on the cornea, and thence converges to the sensorium in the same 
manner as with the other senses. By placing a concave lens be- 
fore the eye, this reflected image is diminished ; by placing a 
convex one it is magnified. A short-sighted person objects 
large and confused when at a distance ; a concave lens obviates 
this defect, by painting a small and weil-defiiieri image dose to the 
eyes ; for a near-sighted person can read small print when near 
without glasses. In old age the humours become decayed and 
turbid, and the corneal image is not suflicicntly' strong to make 
an impression on the retina, the principal nerve of the eye. 
Therefore a convex lens is necessary' for the purpose of forming a 
magnified image closer to the eye, and also for the purpose of 
illuminating that image and throwing a greater quantity of light 
into the eye. Any person may make himself near-sighted either 
by constantly examining near and small olqects, or by the wear- 
ing concave glasses ; for by these means the eye becomes accus- 
tomed to the strong stimulus of rays from near objects, or from 
the images near the eyes. In a similar manner, a person may 
make himself deaf, by constantly accustoming the car, to intense 
noises, such as the roar of camion, &c. 


Mr. 
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Mr, Ware has written an excellent paper on the use and abuse 
of glasses. Perhaps it may be objected to the first experiment of 
this paper, that the piece of money radiated light as if from a 
centre or focus. To obviate which, I varied the experiment in 
the following manner : 1 fir6|t. the piece of money at the 

bottom of the tumbler, and immediately on it a con- 

cavo-concave lens; on fillih^. fe the water, I found the image 
formed, as already represented^' . I' Upw placed a plano-convex 
lens over it, with the ile the rays were, reflected 

to a focus, an(l/;0nse(m6ivtlyttiey.4^ not answer for a refracted 
image. 

Tlic thcovjrof the retinal theory of vision are so 

inlimatcly and inseparably united, that the one cannot exist with- 
out the otlier. I therefore would rcjjuest Mr. Stark to read my 
paper on Visioii, published in a former Journal. If I have ex- 
pressed myself with too much confidence, I must express my re- 
gret, and hope the learned and candid reader (for learning and 
candour generally go hand in hand) may attribute it to haste, 
perhaps not unaccompanied by a feeling of resentment at preju- 
ilice and critical neglect. But, sir, 1 am now happy to see that 
iny opinions are daily gaining ground, and sanctioned by men of 
the first-rate abilities. I am certain both Mr. Stark Jind myself 
have one and the same object in view, the discovery^ of truth, 
I therefore shall endeavour, as far as lies in my power, to answer 
any particular objections, but must decline a metaphysical con- 
troversy on the nature of light ; especially as the theoiy of New- 
ton or that of Des Cartes would e(|ually answer for experimental 
inquiry. Dh'miatio torquet homines^ sa\s Cicero; and impressed 
with a high respect for that great orator, I would wish to avoid it. 

Epicurus thought tluit vision was produced by a continual suc- 
cession of Suateiial images sent to the eye, which at their first 
emission from the object are large, ilecreasing continually the 
further tliey go, till they arrive at such a smallness as will permit 
them to enter the eye. That images are sent off from bodies, 
can easily be shown. And if I have shown that the rays of light 
coming from all points of an object, and meeting again at the 
focus, do nor make a picture of the object on any white body in- 
terposed, then we have no other alternative than to go back to 
Democritus and Lucretius. 

I remain, sir, your obedient servant, 

Cork, Fcli. 1822. ' JosTsni Hkadk, M.D. 
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XLVL An Account of some Experiments on the Action of 
Iodine on volatile and fixed Oih^ &c. By Edmund Davy, 
Esq, Professor of Chemistry and Secretary to the Royal Cork 
Institution, 

To Dr. Tillbch, 

Dear Sir, — I bkg to send you for insertion in your very use- 
ful Journal, an Account Experiments I have made on 

the Action of Jodine on vola^te and 'fixed Oil§^ 8sc. With sincere 
good wislies for your health and happiness, 

I remain, dear^&. 

With great rd^peef, yours very truly, 

Edmund Davy. 

Being lately engaged in making some experiments with iodine, 

I was led to try its action on difTerent volatile and fixed oils, &c. 
The results I obtained are, I presume, novel ; and a brief account 
of them will make some addition to our present knowledge of the 
agencies of this singular substance. 

Action of Iodine on Oil of Turpentine* 

When a small portion of iodine is brought in contact with a 
few drops of turpentine, a violent action takes place, considerable 
heat is generated, and part of the iodine rises in vapour. In one 
instance, when I put less than a grain of iodine into a small 
curved tube, and poured a little turpentine on it, the beat pro-* 
duced was very sensible to the hand. In another case, when 1 
added about ten drops of turpentine to about a grain and half 
of iodine, in a small phial, the action was very violent ; a portion 
of the turpentine appeared to be decomposed, it became tena- 
cious, adhered to the glass, and was of a dark olive-brown co- 
lour. Turpentine is a very good solvent of iodine, and dissolves 
a considerable quantity of it with much greater facility than al- 
cohol does. When iodine is put into turpentine, a hissing noise 
is produced, the iodine quickly dissolves, and forms a solution of 
a reddish yellow colour, which, when very concentrated, is dark 
yellowish -brown. This solution is not affected by water, or by 
the mineral acids v/hon diluted, or by the greater number of 
metallic salts. The nitrates of silver and mercury, however, de- 
compose it, and the iodes of silver and mercury are formed. By 
dissolving iodine, tuipcntiue, to a certain extent, loses its cha- 
racteristic odour and volatility ; the solution, when weak, does|| 
not affect vegetable colours, or tarnish polished silver; but 
when strong, it gives a reddish-brown tint to litmus, and a dull^ 
yellow to silver and tin. It stains linen yellow, andgiyes to starch 
a slight yellowish tint. Rectified sulphuric ether and alcohol 

^ combine 
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combine with the solution of iodine in turpentine^ and form ho«- 
mogeneous fluids. Phosphorus soon destroys the colour of the 
solution of iodine in turpentine^ the fluid acquires the odour of 
phosphorus, and reddens litmus paper ; probably in this case 
the hydroiodic acid is formed. . Alkalies also readily change the 
colour of solution of iodine in turpentine, and form yellowish sa* 
pohaceous substances. Wheh heat is applied to the sohitioti of 
iodine in turpentine,^ portiot^ipf;tjlj^ oil distills over unaltered $ 
but as the solution betome^Morjeto^entrated, a dense yellowish- 
brown oil rises, which hplck the iooine in solution. 

The affinity of turpentine fo| ||dine is much greater than that 
of water; hence turpehtrnejreadily separates iodine from its so- 
lution in water. This effect is immediately produced by merely 
agitating an aqueous solution of iodine in contact with turpen- 
tine ; the water becomes colourless, and the turpentine assumes 
a reddish oolour. In this way, an aqueous solution of iodine 
made Oboy^ twelve months since, was immediately decomposed 
by turpentine. A piece of cork, also, after being acted upon by 
iodine for several months, so as to become soft and of a dark- 
brown colour, yielded in water a solution of iodine of a brownish 
yellow colour, which by agitation with turpentine became co- 
lourless, and at the same time the oil acquired a fine red colour. 
Turpentine, also, separates iodine from its aqueous sottition, in 
cases when the mineral acids and a number of metallic salts are 
present ; as the sulphuric, nitric and muriatic acids, the sulphate 
of ainc, muriate of platinum, nitrate of nickel, &e. 

The property of separating iodine from its solution in water, 
ether possesses in common with turpentine. When chlorine is 
passed through a solution of iodine in turpentine, the colour of 
the solution gradually disappears. The iode of chlorine acts 
strongly on turpentine, and readily dissolves in it. I put about 
half a grain of iodine into a platinum spoon, and introduced it 
into a bottle of chlorine ; the iodine melted, and readily formed 
the yellow iode of chlorine. I then poured a little turpentine into 
the spoon, when a violent action took place ; the iode was par- 
tially decomposed, and a portion of its iodine rose in vapour ; the 
remainder of the iode dissolved easily in turpentine, and formed 
a solution of a red colour, which, oil being exposed to the action 
of the solar rays for a short time, became colourless, but did not 
affect litmus paper. I witnessed an interesting result on submit- 
ting the red solution of the iode of chlorine in turpentine to the 

S tion of chlorine. A platinum spoon being filled with this so- 
don, was put into a bottle of chlorine ; it presently began^Ho 
boil, its colour disappeared, and the fluid burst into fli^e ; a 
black carbonaceous matter, arising from the decomposiuon of 
the tufpeiltitie, deposited itself on the sides of the bottle. Being 
Vol, d9. No. 287. March 1822. D d desirous 
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desirous of ascertaining how far the iodine in the compound was 
connected with those effects^ I filled the spoon with turpentine 
and put it into a fresh bottle of chlorine, when ebullition imine*- 
diatdy took place, and was succeeded by the inflammation and 
decomposition of the oil. 

2. Action of Iodine on other volatile and fixed Oils, 

The effects of iodine on oil of lavender are similar to those 
already noticed respecting turpentine. When iodine is brought 
in contact with the oil of lavender, a strong action takes place, 
heat is evolved, and a dark reddish-yellow solution is formed. 
Analogous results are afforded with iodine and the oils of cara- 
way, peppermint, and origanum ; but the action of iodine on 
these oils is more feeble than on those of turpentine and laven- 
der, and Jt is stronger on the oil of caraway, than on the oils 
of peppermint and origanum. Oil of amber acts very feebly on 
iodine, and a solution of a reddish-yellow colour is slowly formed. 
Iodine is soluble in naphtha, and to a certain extent in olive oil 
and oil of ivy. 

Fixed vegetable oils and animal oils have very little action on 
iodine. When put into rape oil, iodine does not dissolve ; it be- 
comes brown by a gentle heat, and acts slightly on the oil. The 
effects of hemp, linseed, olive, and castor oils, are very similar to 
those of rape oil. Those oils in general separate iodine from 
its solution in water, but the action of iodine upon them, and 
also upon spermaceti and pilchard oils, is very slight. 

Iodine readily combines with camphor by a gentle heat, and 
a dark -brown soft solid compound is formed, which is deliques- 
cent, soluble ill water, but more soluble in alcohol or turpentine. 
When turpentine is added to the aqueous solution of iodine and 
camphor, it separates the compound and leaves the water colour- 
less. On adding alcohol, the camphor is separated, whilst the 
iodine remains dissolved in the turpentine. 

Resin unites with iodine by a gentle heat, and a dark brown 
compound is formed, which is soluble in alcohol. Turpentine 
separates the iodine, and water the resin. 

3. Observations^ 

From the foregoing experiments, &c. it seems that iodine ex- 
erts a strong action on volatile oils, and especially upon turpen- 
tine and lavender ; but on fixed oils its effects are much less 
considerable. In general, both the volatile and fixed oils ^ 
pk'iate iodine from its solution in water. The action ofiodinb 
on volatile and fixed oils resembles that of chlorine on these bo- 
dies, a circumstance which serves to extend the analogies which 
Sir Humphry Davy has traced between iodine and chlorine in 

their 
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their chemical agencies As oil of turpentine separates iodine 
from its solution in waterj and in cases when acids and a num- 
ber of metallic salts are present^ it may, iti many instances, af- 
ford a useful test to detect the presence of iodine, or be employed 
as a means of separating it in a fluid form from other substances 
with which it may exist in solution. The nitrates of silver and 
mercury seem to offer the best means of detecting and separating 
iodine from its solution in turpentine ; the iode of silver is of a 
paler and duller yellow colour than that of mercury. Polished 
silver, which Sir H. Davy found to be one of the best tests of 
the presence of iodine in compounds dissolved in water f, does 
not furnish satisfactory indications of its presence in turpentine, 
especially when it exists only in minute quantity. Except in cases 
when the fixed alkalies and ammonia are present in excess, starch 
seems in general to be a very delicate and unexceptionable test 
of the presence of iodine; but when added to a solution of iodine 
in turpentine, it merely acquires a yellow tint. The addition of 
starch to a solution of iodine in water, alcohol, &c. occasions, as 
is well known, the immediate formation of the purple compound 
of starch and iodine. But if starch in its common state of dry- 
ness be pulverized and mixed with iodine in small pro))ortion, 
a very peculiar effect will take place, which 1 have not seen any 
where noticed. The mixture, at first, is of a grayish colour; but 
in a little time it acquires a faint purple tint, which gradually be- 
comes deeper and deeper, till it appears almost black. These 
changes are probably connected with the absorption of moisture 
from the atmosphere ; for if water be added to the above mixture, 
the purple compound will be directly produced. The agency of 
water or moisture seems to be necessary to the formation of the 
purple compound of iodine and starch, as may, F think, be de- 
duced from the following experiments 2 1 put some iodine into a 
small tube, and nearly filled it with starch in powder, which had 
been well dried : no apparent effect took place ; the tube was 
gently heated so as to raise the iodine in vapour, and the starch 
was agitated. The same process was again repeated, but the 
starch merely assumed a light-brown colour. On exposing it to 
the atmosphere it slowly acquired a purple tint, and when moist- 
ened with water, or placed on wet paper, it immediately became 
of a bright purple colour. 

Royal Cork Institution, March 1 1, 1822. 

• Phil.Trana. 18N. 

t Ibid. 
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XL VII. On the early Blowing of Plants during the present 
fVinter. By Dr. Thomas Forster, F.L.5. &c. (2fc. 

To Dr. Tilloch. 

SiR,— I PROCEED to send you an account of the unseasonable 
florescence of many plants this winter and spring, as I promised 
in my last paper on the Peculiarities of the Weather. 

On the first of December a considerable number of plants be* 
longing to the aestival and autumnal Floras remained in blow : 
among others may be reckoned the Chrysanthemum cormarivm^ 
Scabiosa airopurpurea^ Papaver Rheeas^ P. somuferum^ and 
many varieties of Stocks. The following plants, however, came 
into flower after the first of December, and they opened their 
blossoms according to the dates subjoined. 

December 2. Helteborus hy emails. 

4. Papaver Cambricum. 

4. Aamis autumnalis. 

4. TussUago fragrans. 

9. Primula Feris. 

9. Primula elaiior. 

15. Vinca major. 

16. Viburnum Tinus. 

24. Beilis perennis. 

1822. January 4. Primulce Polyanihi varii. 

19. Lamium purpureum, 

28. Primula vulgaris. 

29. Galanthus nivalis. 

February 6. Anemone hepalica. 

6. TussUago alba. 

8. Crocus vernus. 

19. Scilla Peruviana. 

24. Anemone hortensis. 

24. Daphne Mezereon. 

24. Narcisius Romanus. 

24. Narcissus papyraceus. 

24. Viola tricolor. 

2&« Hyacinthus orientalis. 

25. Narcissus Tazetla Jlava. 

March 1. Leontodon Taraxacum. 

4. Ficaria verna. 

4. TussUago Farfara. 

5. Hyacinthus Botryoides. 

5. Scilla amcena. 

5. Narcissus Pseudonarcissus. 

9. Narcissus Icetus. 


9 . Calendula 
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Bonivard^s Tables Astrenomiques. 

March 9. Calendula officinalis: 

9. TussilagO' hylrida* 

10. Viala Tunbrigiensis. 

I shall like to see the calendars of Flora kept by any of yotir 
correspondents in other parts of England^ if they will be so 
obliging as to communicate them* I remain, &c. 

T. Forstbe.* 

* In our last Number^ p. 154^ last line» for J. Forster read T. Forster.*— 
Edit. 


XLVIII. Notices respecting New Books. 

Recent Publications. 

Tables Astronomiques, publiies par le Bureau des longitudes 
dt France, contenant Us Tables de Jupiter, de Saturne, et 
Uranus, construites d*apre$ la Theorie de la Mecanique 
CiUste; par M. A. Bouvard. 4to. pp. 138. Paris, 1821. 

In the year 1808, M. Bouvard, who is well known as an indefa- 
tigable observer and calculator, constructed tables of Jupiter and 
iSaturn, founded on the system of gravity, and on the several ob- 
served oppositions, from 1747 to 1804. Not long after the im» 
pression of these tables, M. de Laplace discovered an error in 
the analytical part of the process used in the construction, which 
influenced the values of the elliptic elements, and consequently 
the tables would not long continue to accord with observation. 

Undaunted by this vexatious occurrence, M. Bouvard recom- 
menced his labours, and in the Connaissance des Terns of the 
year 1816 published corrected elements of Jupiter; in the for- 
mation of which were employed all the observed oppositions and 
quadratures down to 1814. The elements of Saturn, in like 
manner corrected, appeared in the volume for 1818; and those 
of Uranus were promised. 

In the present volume are comprised tables of the three planets 
constructed according to the decimal division of the circle (as 
w^re those of 1808); with an introduction detailing the formula 
as numerically expounded, and a comparison of the tables with 
the places determined by observation. 

With regard to the tables of Uranus, two distinct sets of ob- 
servations were to be regarded ; the one comprising those made 
by accident, while its existence as a planet was unknown ; and 
the other comprehending the observations from 1781 to the pic- 
sent time. Much industry had been employed by Bouvard, eas 
also by Delambre, Burckhardt and others, to detect observations 
of this planet, as a fixed star, and tbp number hitherto ascertained 

amounts 
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amounts to twenty; viz. six by Flamsteed, one by Bradley, one 
by Mayer, and twdve by Lemonnier. It was very natural for 
M. Bouvard to combine the ancient and' modern series, in de- 
ducing the planetary elements. Having done so, and compared 
his new tables with the observations, he found the ancient ones 
agreed but indifferently, while among the modern ones there was 
a regularly varying difference alternately positive and negative. 
These differences \ure so great, that it was impossible to attri- 
bute them either to the modern observations, or to the theory; 
and the care witli which the calculations had been made, pre- 
cluded the idea of assigning as the cause of the errors the omis- 
sion of any important term. M. Bouvard was therefore obliged 
to reject the ancient observations, and to construct his tables 
anew, according to the modern determinations solely; which now 
extend to nearly one half of the planetary period. The present 
tables correspond very exactly with the last-mentioned places, 
none of the comparisons giving a diffejence of 10'"; but the an- 
cient observations are represented with much less exactness. 
Flamsteed’s exhibit errors of from +41" to +62", and those pf 
the other observers give from —14" to —70". 

M. Bouvard leaves it to be ascertained heioafter, whether the 
above discordances are to be assigned to a want of exactness in 
the old observers and tlieir instruments, as he himself believes ; 
or whether they depend on some unknown cause of planetary 
perturbation. 

To show the progress of modern science, we will call the at- 
tention of our readers to the tables published by Professor Vince 
in 180S, comprising the most exact ones then extant of the sun. 
moon, planet**, and satellites. Since that period there have ap- 
peared the tables of Venus, by Keboul ; of the Moon, by Burck- 
hardt ; of Jupiter’s satellites, by Pelaiiibre ; and of the three 
great planets, by Bouvard. Besides which, the tables of the Sun 
have been revised by Burckhardt, although, from the smallness 
of the corrections discovered by him, it has not been considered 
necessary to reconstruct the tables. So that Professor Vince's 
work is become obsolete, in the short space of 13 years, except 
as to Mercury and Mats, of which planets new tables may be 
expected from the hand of M. Burckhardt, according to an in- 
timation given in the Conn, des Terns for 1816. 

The First Volume of the Memoirs of the Astronomical Society 
l»f London, has appeared too late in the month to allow us to 
do more than merely notice its contents. In addition to the 
Address, Regulations and First Report of the Council of the So- 
ciety, it contains the following interesting papers: « 

^ i. An Account of the Repeating Circle, and of the Altitude 

and 
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and Azimuth instrument; deicribiiig^ their different Construes 
tionS) the Manner of performing their principal * Adjuatmenta^ 
and how to make OWrvations with them; together with a 
Comparison of their respective Advantages. By Edward Trough* 
ton, Esq.^ F.R.S., and Member of the American Philosophical 
Society. — II* The Description of a Repeating Instrument upon 
anew Construction. By G. Dollond, Esq. F.R.S. — III. On a 
Method of fixirkg a Transit Instrument exactly in the Meridian. 
By F. Baily, Esq. F.R.S. and L.S.-^IV. On the doubly-refract* 
ing Property of Rock Crystal, considered as a Principle of Mi* 
crometrical Measurements, when applied to a Telescope. By 
thp Rev. W. Pearson, LL.D. F.R.S. and Treasurer of this So* 
ciety.^V. On the Construction and Use of a Micrometrical Eye- 
piece of a Telescope. By the Rev.W. Pearson, LL.D. F.R.S. 
and Treasurer of this Society.— VI. On the Construction of a 
new Position-Micrometer, depending on the doubly-refractive 
Power of Rock Crystal. By the Rev. W. Pearson, LL.D. F.R.S. 
and Treasurer of this Society. — ^Vll. Observations on the best 
Mode of examining the double or compound Stars ; together with 
a Catalogue of those whose Places have been identified. By 
James South, Esq. F.R.S. and L.Sl Honorary Member of the 
Cambridge Philosophical Society, &c. — ^VIII. On the new Me* 
ridian Circle at Gottingen. Communicated by Professor Gauss, 
in a Letter to the Foreign Secretary. — IX. On the Solar Eclipse 
which took Place on September 7, 1820. By F. Baily; Esq. 
F.R.S. and L.S.— X. On the Solar Eclipse which took Place on 
September 7, 1 820. Communicated in a Letter to J. F. W. Her- 
schel, Esq., Foreign Sebretary, from Professor Moll of Utrecht. 
— XI. On the Comet discovered in the Constellation Pegasus in 
1821. Communicated in a JLetter to J. F. W. Herschel, Esq., 
Foreign Secretary, from M. Nicollet of Paris.— XII. On tlieComet 
discovered in the Constellation Pegasus in 1821 : and on the 
luminous Appearance observed on the dark Side of the Moon on 
February 5, 1821. Communicated in a Letter to J. F. W. Her- 
scbcl, Esq., Foreign Secretary, from Dr. Olbers of Bremen^— 
XII. On a luminous Appearance seen on the dark Part of the 
Moon ill May 1821. Communicated in a Letter to the Rev. 
Dr. Pearson, from the Rev. M. Ward.— XIV. On the Occulta- 
tions of Fixed Stars by the Moon: on the Repeating Circle: on 
the Perturbations, &c. of the new Planets : and Observations of 
the late Comet and of the Planet Vesta. Communicated in a 
Letter to the Rev. T. Catton, F.R.S., from Professor Littrow of 
Vienna.— -XV. On the Places of 145 new Double Stars. By Sir 
Vi^iliiam Herschel, President of this Society. — XVI; Universal 
Tables for the Reduction of the Fixed Stars. By S. Groom- 
bridge, Esq., F.R.S. and S.R.A. Nap.— XVIll. Observation of 

the 
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tie. Solar Eclipse which took Place on September 7» 1820. 
.Communicated in a Letter from M. Piazzi to the Foreign Se- 
cretary, 

f practical Rules for the Restoration and Preservation of Health, 
and the best Means for invigorating and prolonging Life, by the 
late celebrated George Cheyne, M.D, F.R.S. 

The Quarterly Journal of Foreign Medicine and Surgery, and 
of the Sciences connected with them ; with Reviews (now added) 
of British Medical Science and original Cases and Communica- 
tions. No. XIII. 45. Gd, 

Elements of Astronomy. By A4 Picquot. 12mo. 75. 6i2. 

Botanical Rambles ; designed as an easy and familiar Intro- 
duction to the elegant and pleasing Study of Botany. By the 
Author of the Indian Cabinet. 

A Monograph on the Genus Camellia. By Samuel Curtis, 
F.L.S. Illustrated by five Plates, exhibiting eleven Varieties of 
the Camellia, accurately drawn from Nature by Clara Maria 
Pope. Large folio. 3/. 35. plain; 6/« Uii. 6c/. beautifully co- 
loitred. 

A Description of 'the Island of Su Michael; with Remarks 
on -the other Azores or Wisterii Islands ; origihallv communi- 
cated to the Linnaean Society of England. By lolin Webster, 
JMfD^, &c. 8vo. 135. 

Illustrations of the History, Manners, Customs^ Arts, Sciences, 
and Literature of Japan. Selected from Japanese MSS. by 
.M. Titsingh ; with coloured Engravings. Royal quarto. 2L I85. 

Chart of Van Diemen^s Land, from the best Authorities, and 
.from Surveys by G. VV. Evans, Surveyor- General of the Colony. 
75. 6d. coloured, in a case. 

History of Cultivated Vegetables. By Henry Phillips. 2 vols. 
Svo. 1/. Ils.Sc/. 

A Letter to Charles Henry Parry, M.D. &c. on the Influence of 
Artificial Eruptions in certain Diseases incidental to the Human 
Body. By Edward Jenner, Esq. M.D. &c. Quarto. 

The Principles of Medicine, on the Plan of the Baconian Phi- 
lostmhy. Vol. I. on Febrile and Inflammatory Diseases. By 
R. D/Hamilton. Svo. 95. 

A Treatise on Dyspepsia, or Indigestion: with Observations 
on Hypochondriasis and Hysteria. By James Woodforde, M.D. 
Svo. 55. 


Preparing for Pahli^ation. 

Mr. Farmer has in the press a Second Edition of his popular 
Work on Head Aches and Indigestion, with considerable addi- 
tions and improvements. 

A new and very improved Edition of the Pharmacopoeia Cftf- 
' ^ furgicat 
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furgica^ tinder the title of The Modem Medico-chirurgteal 
Pharniacopceia,’^ containing formulae for topical and constitu-- 
tional Remedies, from the private and Hospital Practice of the 
most eminent. Surgeons of London, Edinburgh, Dublin, and! the 
provincial Infirinaries, as well as those of France, Germany, and 
Italy. 

A System of Mechanical Philosophy. By the late John Ro- 
bison, LL.D., Professor of Natural Philosophy in the University, 
and Secretary to the Royal Society, of Edinburgh, Edited by 
David Brewster, LL ,D., F.R.S .E. — A copious article on the His- 
tory and Operations of the Steam Engine has been completely 
revised by the late James Watt, E^q. and his Son, of Soho. 

A System of analytical Gebmetry. By the Rev. Dionysius 
Lardner, A.M. of the University of Dublin, and M.R.I.A. 

Practical Observations on Paralytic Affections, St. Vitus's 
Dance, Deformities of the Chest and Limbs. Illustrative of the 
beneficial Effects of Muscular Action. By W. Ward. 

Conversations on Mineralogy. With Plates by Lowry. 

Since CasUlron has been found to be so valuable a material 
for various, parts of buildings and machines, an easy mode of 
computing its Strength has been a Asideratuin among mechanics 
and others. ^ small Work on this subject is now in the press, 
being a Practical and Experimental Essay on the Strength of 
Cast-Iron, with Rules, Examples, and Tables. , Illustrated by 
Four Eugraviug.s. By Thomas Trcdgold, Author of the Article 
JoiNKRY in the Supplement to the Encyclopcedia Brilamiica, 
and of a Treatise on Carpentry, Timber, and the Dry-rot, &c. 


XLIX. Proceedings of Learned Societies, 

ROYAL SOCIETY. 

Jan. 31. A PAPER by John Goldingham, Esq. F.R.S, was 
read, containing Observations on the Length of the Seconds 
Peiidiilum at Madras. 

Feb. 7, 14 and 21. The Meetings on these evenings were 
occupied in reading a Paper by the Rev. W. B.uckland, F.R.S., 
giving an Account of an assemblage of Fossil Tcetli and Bones 
belonging to extinct Species of Elephant, Rhino^ros, Hippo- 
potamus, and Hyaena, and some other Animals discovered in a 
Cave at Kirkdale, near Kirby Moorsidc, Yorkshire. 

This paper gives a detailed account of an antediluvian^ den of 
hyaeijias discovered last summer at Kirkdale, near Kirby Mwr- 
side,, in Yorkshire, about 25 miles north-east of York. 

' Vol.AS. No. 287. March 1822, E e The 
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The den is a natural fissure or cavern in oolitic limestone 
tending 300 feet into the body of the solid rock, and varying 
fr^m two to five feet in height and breadth. Its mouth was 
closed with rubbish, and overgrown with grass and bushes, and 
was accidentally intersected by the working of a stone quarry^ 
It U on the slope of a hill, about 100 feet above the level of a 
small river, which, during great part of the year, is engulfed. 
The bottom of the cavern is nearly horizontal, and is entirely 
covered to the depth of about a foot, with a sediment of mud 
deposited by the diluvian waters. The surface of this mud was 
in some parts entirely covered iMth a crust of stalagmite ; on the 
greater part of it there was hd*' Italagmite. At the bottom of 
this mud, the floor of the cave was covered from one end to the 
other with teeth and fragments of bone of the following animals : 
liycena, elephant, rhinoceros, hippopotamus, horse, ox, two or 
three species of deer, bear, fox, water-rat, and birds. 

The bones are for the most part broken, and gnawed to pieces, 
and the teeth lie loose among the fragments of the bones ; a very 
few teeth remain still fixed in broken fragments of the jaws. 
The hyaena bones are brokej|| to pieces as much as those of the 
other animals. No bone or tboth has been rolled, or in the least 
acted on by water, nor are there any pebbles mixed with them. 
The bones are not at all mineralized, and retain nearly the whole 
of their animal gelatin, and owe their high state of preservation 
to the mud in which they have been imbedded. The teeth of 
hyaenas are most abundant i and of these, the greater part are 
worn down almost to the stumps, as if by the operation of gnaw- 
ing bones. Some of the bones have marks of the teeth on them ; 
and portions of the faecal matter of the hyaenas are found also 
in the den. These have been analysed by Dr. Wollaston, and 
found to be composed of the same ingredients as the album 
grcBCum^ or white faeces of dogs that are fed on bones, viz. car- 
bonate of lime, phosphate of lime, and triple phosphate of am- 
monia and magnesia ; and, on being shown to the keeper of the 
beasts at Exeter Change, were immediately recognised by him 
as the dung of the hyaena. The new and curious fact of the 
preservation of this substance is explained by its affinity to hone. 

The animals found in the cave agree in Species with those that 
occur in the diluvian gravel of England, and of great part of the 
northern henftsphere; four of them, the hyaena, elephant, rhino- 
ceros, and hippopotamus, belong to species that are now extinct, 
and to genera that live exclusively in warm climates, and which 
are found associated together only in the southern portions of 
Africa near the Cape. It is certain from the evidence al&rded 
by the interior of tlie den (which is of the same kind with that 
afforded by the ruins of Herculaneum and Pompeii) that all these 
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animals lived and died in Yorkshire, in the period immediately 
preceding the deluge ;^and a similar conclusion may be drawn 
with respect to England geneially, and to IhosQ other exteusi]^c 
regions of the northern hemisphere where the diluvian gravel 
contains the remains of similar species of animals. Tlie extinct 
fossil hyaena most nearly resembles that species which now in* 
habits the Cape, whose teeth are adapted beyond those of any 
other animal to the purpose of cracking bones, and whose habit 
it is to carry home parts of its prey to devour them in the caves 
of rocks which it inhabits. This analogy explains the accumu* 
lation of the bones in the den at Kirkdale. They were carried 
in for food by the hyaenas ; this smaller animals, perhaps, entire ; 
the larger ones piecemeal; for by no other means could the 
bones of such large animals as the elephant and rhinoceros have 
arrived at the inmost recesses of so small a hole, unless rolled 
thither by water ; in which case, the angles would have been 
worn off by attrition, but they are not. 

Judging from the proportions of the remains how found in the 
den, the ordinary food of the hysenas seems to have been oxen, 
deer, and water-rats ; the bones of the larger animals are more 
rare ; and the fact of the bones or the hysenas being broken up 
equally with the rest, added to the known preference they have 
for putrid flesh and bones, renders it probable that they devoured 
the dead carcases of their own species. Some of the bones and 
teeth appear to have undergone various stages of decay by lying 
at the bottom of the den while it was inhabited, but little or none 
since the introduction of the diluvian sediment in which they 
have been imbedded. The circumstances of the cave and its 
contents are altogether inconsistent with the hypothesis, of all 
the various animals of such dissimilar habits having entered it 
spontaneously, or having fallen in, or been drifted in by water, or 
with any other than that of their having been dragged in, either 
entire or piecemeal, by the beasts of prey whose den it was. 

Five examples are adduced of bones of the same animals dis- 
covered in similar caverns in other parts of this country, viz. at 
Crawley Hocks near Swansea, in the Mendip Hills at Clifton, 
at Wirksworth in Derbyshire, and at Oreston near Plymouth. 
In some of these, there is evidence of the bones having been in- 
troduced by beasts of prey; but in tliat of Mutton Hill, in the 
Mendips, which contains rolled pebbles, it is probable they were 
washed in. In the case of open fissures, some may have fallen 
in. 

A comparison is then instituted between these caverns ip Eng- 
land, and those in Germany described by Rosenmuller, Esper 
and Leibnitz, as extending over a tract of 200 leagues, and con- 
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taining analogous deposits of the bones of two extinct species of 
bear^ and the same extinct species of hyoena that occurs at Kirk* 
dale. 

In the German caves, the bones are in nearly the same state 
of preservation as in the English, and are not in entire skeletons, 
but dispersed as in a charnel house. They arc scattered all over 
the caves, sometimes loose, sometimes adhering together by 
stalagmite, and forming beds of many feet in thickness. They 
ore of all parts of the body, and of animals of all ages; but are 
never rolled. With them is found a quantity of black earth de- 
rived from the decay of animal flesh ; and also in the newly dis- 
covered caverns, wc find descriptions of a bed of mud. The 
latter is probably the same diluvial sediment which we find at 
Kirkdale. The unbroken condition of the bones, and presence 
of black animal earth, are consistent with the habit of bears, as 
being rather addicted to vegetable than animal food, and in this 
case, not devouring the dead individuals of their own species. In 
the hyaena's cave, on the other hand, where both flesh and bones 
were devoured, we have no black earth; but instead of it we 
find in the album greveum^ evidence of the fate that has attended 
the carcases and lost portions of the bones whose fragments still 
remain. 

Three-fourths of the total number of bones in the German 
caves belong to two extinct species of bear, and two-thirds of 
the remainder to the extinct hyaena of Kirkdale. There are also 
bones of an animal of the cat kind (resembling the jaguar or 
spotted panther of South America) and of the wolf, fox, and 
polecat, and rarely of elephant and rhinoceros’^. 

The bears and hyaena of all these caverns, as well as the ele- 
phant, rhinoceros, and hippopotamus, belong to the same extinct 
species that occur also fossil in the diliivian gravel, whence it 
follows that the period in which they inhabited these regions 
was that immediately preceding the formation of this gravel by 
that transient and universal inundation which has left traces of 
its ravages committed at no very distant period over the surface 
of the whole globle, and since which, no ipiportant or general 
physical changes appear to have affected it. 

Both ih the case of the English and German caverns, the 
hones under consideration are never included in the solid rock ; 
they occur in cavities of limestone rocks of various ages and 
formations, but have no further connexion with the rocks them- 

* M. Rosen mullcr shows that the beat’s not only lived and died, but 
were also born, in the same caverns in which their bones have been thus 
aecuinuluted, and the same conclusion follows from the facts observed in 
the cave in Yorkshire. 
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selves^ than that arising from the accident of their being lodged 
in cavities produced in them^ by causes wholly unconnected with 
the animals, that appear for a certain time to have taken pos- 
session of them as their habitation. 

Feb. 28. Communication of a curious Appearance lately ob- 
served upon the Moon, by the Rev. Fearon Fallows, in a Letter 
addressed to John Barrow, Esc{. 

On the difference in the Appearance of the Teeth and the 
Shape of the Skull in different Species of Seals. By Sir Everard 
Home, Bart. 

March 7. Experiments and Observations on the Development 
of magnetical Properties in Steel and Iron by Percussion. By 
William Scoresbvj Jun. Esq. Communicated by the President. 


ASTRONOMICAL SOCIETY OF LONDON. 

March 8. A letter was read from M. Gauss, respecting a 
very simple contrivance for a signal, in gcodetical operations, 
which may be seen at an immense distance. This contrivance 
is nothing more than the common reflecting speculum of a sex- 
tant; being about two inches long, and an inch and a half broad ; 
and mounted in such a manner that it may always reflect the 
solar rays to the given distant point, notwithstanding the motion 
of the sun. The instrument^ thus mounted, he calls a heliotrope: 
and the reflected light w^as so powerful that, at 10 miles distant, 
it was too bright for the telescope of the theodolite, and it was 
requisite to cover a part of the mirror. At 25 miles distant, 
the light appeared like a beautiful star, even when one of the 
stations was enveloped in fog and rain: and at G6 miles distant, 
it was still sufficiently powerful as a signal. In fact, the only 
limit which appears to the use of this beautiful instrument, is 
that which arises from the curvature of the earth. 

This Society has just announced the publication of the first 
volume of their Memoirs : which must be highly interesting to 
every lover of Astronomy. With a true zeal for the science, they 
have resolved to present copies to all their AssocrATKS, and to 
most of the scientific Societies and Academics in Europe, Asia, 
and America: whereby their labours will be more |;enera]ly 
known, and duly appreciated. 


L. Intelligence and Miscellaneous Articles. 

EXPLOSION OF A GASOMETER. 

On the 15th of March, about four o’clock P. M., oftc of the 
gasometers in Friar-strcct burst with a dreadful explosion. In 
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this place is the reservoir of gas for supplying Blackfriars>road 
and the adjacent streets. The gasotneter was quite new, and at 
the time of the accident contained about 160 tons of water. 
John Morgan, an engineer, was thrown from the gasometer full 
ten yards over the wail of Mr. Andrews^s premises in Green-street, 
and killed on the spot. The damage done to the neighbourhood 
was very considerable, and a great many persons were severely 
hurt. Mr. Roper’s (a bone-boiler) premises were completely de- 
stroyed, and he narrowly escaped with his life. Several houses 
and other manufactories have been much injured. But the most 
afflicting scene of all, is the calamity suffered by Mrs. Clarke, 
whose husband was on Wednesday last scalded to death, by losing 
his hold, and falling into a cauldron of boiling water in Green- 
street. The ))ower of the water was such on the bursting of the 
gasometer, that it completely washed away Mrs. Clarke’s house, 
and a little girl in arms was dreadfully hurt, and carried away by the 
force of the water nearly fifty yards from whence the house stood. 

On Monday the ISth of March, a coroner’s inquest was held 
on the body of Morgan, when the following evidence on the sub- 
ject was given : 

Thomas Mces, a smith, stated, that he was sent up to London 
in the beginning of June, and was employed to put up the tanks : 
two of them were put up before Christmas, and that which burst 
since. A month since a crack appeared in one of the plates of the 
tank, wdiich enlarged, and broke out above, where a new patch 
was put. Witness and the deceased were employed to repair it, 
and caused another plate to be made to cover the fissure. On this 
being done, they found that the first patch must be taken off, to 
have holes drilled for the screws j a piece of pasteboard and then 
the new plates were placed over the crack, and supported by a 
piece of wood, which rested on the adjoining wall, and made 
every thing water-tight. While they were putting in the screws, 
the iron hoop, which was the main support of the tank, burst, 
and dropped off. Witness then said to the deceased, Tiie tank 
is sure to burst,” and they both ran down some distance from it ; 
but as it held together, they agreed to endeavour to mend the 
hoop, and returned for that purpose, when the deceased pro- 
ceeded to climb up the side of the tank to throw down some dust 
to stop the cracks, as the water was running out fast. Witness 
again called out, ^^Come away, it’s sure to burst,” and stooped 
down to pick up the fallen hoop, when the tank gave way, and 
the water carried witness away about eighteen yards. On reco- 
vering himself, he found the deceased in a timber-yard, about 
thirty yards distant, where he had been washed over a shed by 
the impetuosity of the water ; he groaned when witness picdied 
him up, and the blood flowed freely from his ears : he continued 
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groaning and bleeding till he was taken to a public^-house, where 
he died in a few minutes. The tank was forty* three feet eight in 
diameter^ eighteen feet deep ; it was nearly full of water. Witness 
could not tell what caused the fissure; he did not think there was 
any flaw in the iron plates ; he never observed the foundation give 
way. The remaining tanks were fourteen inches only less than 
the one which had burst. Several of the Jury commented on the 
dangetous situation of the premises, and said they ought not to be 
placed so near the habitations of the surrounding neighbour- 
hood. 

Mr. Percival (a Juror) said but few of the plates exceeded half 
an inch in thickness in the centre, and contended they were not 
sufficiently strong; he spoke from his own knowledge, for he 
knew the plates for vats were generally an inch and an inch and a 
half in thickness. — Another Juror said, that if it was only made 
of tin, and the hoops were sufficiently strong, it would not break. 
Mr. Percival resumed, and said, the hoop was not stronger than 
that which he had round a vat that contained only two tons of 
water. — Robert Monro, Esq. a Director of the Gas Company, 
said the tank contained 752 tons of water. The plates were 
three-quarters of an inch in thickness ; some were stouter. The 
works were furnished by contract ; the ironmasters engaging to 
make them water-tight. The contractors had put up eleven tanks 
in London, which were all standing. The whole loss (the tank 
cost between 700/. and 800/.) would fall on the contractors. It 
w*as one foot longer than the others, but he did not know whether 
the iron was made proportionally stronger. Of course the build- 
ing was left to the contractors, and it was their interest to make 
the tanks of sufficient strength. 


SUCCESSFUL METHOD FOLLOWED IN THE UKRAINE FOR THE 
CURE OF HYDROPHOBIA*. 

When Mr. Marochetti, an operator in the Hospital at Mos- 
cow, was in the Ukraine in 1813, in one day fifteen persons ap- 
plied to him for cure, having been bitten by a mad dog. Whilst 
he was preparing Ihe remedies, a deputation of several old men 
made its appearance to request him to allow a peasant to treat 
them ; a man who for some years past enjoyed a great reputation 
for his cures of hydrophobia, and of w’hose success Mr. Maro- 
chetti had heard much. He consented to their request under 
these conditions : 1st, that he, Mr. Marochetti, should be present 
at every thing done by the peasant ; 2dly, in order that he might 
be more fully convinced that the dog was really mad, he fMr. M.) 
should select one of the patients, who should be treated accord- 

•' From the Beilin State Gazette of the Hth Febniary 1822. 
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ing to the medical course usually held in estimaiiont A girl of 
six years old was chosen for this purpose. The peasant gave to 
his fourteen patients a strong “decoction” of the “ Summity 
FI. Genista lutets imctoricey* (about l^lb. daily,) and exa- 
mined twice a day under the tongues, where, as he stated, small 
knots, containing the poison of the madness, must form them- 
selves. As soon as these small knots actually appeared, and which 
Mr. Marochetti himself saw, they were opened, and cauterised 
with a red-hot needle ; after which the patient gargled with the 
decoction of the GenistaJ * — The result of this treatment was, 

that all the fourteen (of whom only two, the last bitten, did not 
show these knots) were dismissed cured at the end of six weeks, 
during which time they drank this decoction. But the little girl, 
who had been treated according to the usual methods, was seized 
with hydrophobic symptoms on the seventh day, and was dead in 
eight hours after they first took place. The persons dismissed as 
cured were seen three years afterwards by Mr. Marochetti, and 
they were all sound and well. Five years after this circumstance 
(in 1SI8) Mr. Marochetti liad a new opportunity in Podoliaof 
confirming this important discovery. The treatment of twenty- 
six persons, who had there been bitten by a mad dog, was con- 
fided to him ; nine were men, eleven women, and six children. He 
gave them at once. a decoction of the “ GenUtay* aud a diligent 
examination of their tongues gave the following rCwSult : Five men, 
all the women, and three children, had the small knots already 
mentioned ; those bitten worst, on the third day, others on the 
fifth, soventli, and nintli ; and one woman, who had been bitten 
but very superficially in the leg only, on the twenty-first day. 
The other seven also, who showed no small knots, drank the 
^^decoctnm GcnistcJC** six weeks, and all the patients were cured. 

In consc(|iience of these observations, Mr,. Marochetti believes 
that the hydrophobic poison, after remaining a short time in the 
^ound, fixes itself for a certain time under the tongue, at the 
openings of the ducts of the “ glandular sub-niaxillcr,” which 
are at each side of the tongue -string, and there forms those small 
knots, in which one may feel with a probe « fluctuating fluid, 
which is that hydrophobic poison. The usual time of their ap- 
pearance seems to be between the third and ninth day after the 
bite ; and if they arc not opened within the first twenty-fom* 
hours after their formation, the poison is re-absorbed into the 
body, and the patient is lost beyond the power of cure. For 
this reason, Mr. Marochetti recommends that such patient 
should be immediately examined under the tongue^ whi^^ 
be continued for six weeks, during whic^ time they 
daily 1 fib. of the, “ cfecocf. Genisi/^ (or four times a day ine 
powder, one drachm pro dost). If the knots db not appear in 
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the day-time^ no madness is to be apprehended ; but, as soon as 
they show themselves, they should be opened with a lancet, and 
then cauterised, and the patient should gargle assiduously with 
the above-mentioned decoct. 

We hasten to convey to our readers this important discovery, 
(which we borrow from the Petersbiirgh Miscellaneous Treatises 
in the Realm of Medical Science for 1821), which certainly de- 
"serves the full attention of all medical practitioners; and which, 
if confirmed by experience, may have the most beneficial results. 


STATUE OF ISIS IN THE BRITISH MUSEUM'^. 

Among the beautiful •specimens of Egvptian sculptine, which 
at once annihilates c\ery argument of WinktlmanS, and other 
learned antiquaries, uho would condemn its principles as meagie, 
hard, and unfaithful to iiatuie, may be cited the most exquisite 
fragment of a female statue, piobably of Isis, now lying in tlic 
vestibule of the Biitish Museum. This figuie is perfect from the 
waist, and measuies about five feet. It is foinied of one block 
of white marble, and is executed uith a softness and symmetiical 
beaut\ that vie with any statues of antiquity. 

The face appeals to be the goddess Isis, and while it piesents 
the Nubian cast of features, it is so delicately formed, that it 
bi eathes a most peculiar and winning softness of expresMon. The 
cheeks ate high and prominent, but finely lounded and full; the 
eyes so sharply sculptured, that tiiey seem finished but yc*>tei- 
day. The mouth is all but breathing; the lips having the marked 
bieadth of expiession, so peifectly the Egyptian style, with the 
small but highly important edge that niaiks then cui vc in speak- 
ing, which might appear on the eve of taking place, from the 
masterly delineation of the mouth. This fine head was crowned 
by an asp diadem, with the usual folds or lappets falling down 
on the chest, as appears in all the figuies of Isis, with the Nubian 
features repiesented ou the sycamore sarcophagi which inclose 
the mummies. She has also the collar (the Rabid of the initia- 
tion), which is most delicately sculptured. Indeed, the impres- 
sions which the cohtemplatioa of this figure excite, ate those of 
wonder and astonishment, that a form of such beauty could have 
been the workmanship of an Egyptian at list. It has excellencies 
that will not fade by a comparison with any Grecian or Roman 
form tliat adorns the Museum, and the Egyptian goddess posses^^es 
the charm of attracting and riveting the imagination, and filling 
up a lean ideal of character equally with any of the chef •£ oeuvres 
of the collection, and which aiiscs fiom the extraordinary indi- 
viduality which its expressive contour, and inviting smile, pccu- 

• Gentleman's Magazine, Ja». 1822. 
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liarly associate with it; as is also the case with the celebfatecl 
Memnon’s head, and all the higher class of Egyptian sculpture. 
Those, therefore, who contemplate these features and form, will 
acquire far higher notions of the excellence of Egyptian art than 
hitherto has been ascribed to it. 

The classic writers of Greece and of Rome have always declared 
Egypt to be the fountain and source of knowledge. These coun- 
tries have borrowed their rules of art, and transported their obe- 
lisks to adorn their colonnades and forums; and Rome and the 
whole world, unto our own aera, have done full justice to the 
vast conceptions, the colossal and gigantic proportions of their 
temples, their statues and their obelisks, and above all, to the 
indestructible material they selected with such boldness and hardi- 
hood for their extraordinary labours, which defies all competition 
of modern skill, being of the basalts and oriental granite, hard 
and impenetrable to the edge of all modern tools. To these 
genuine principles of grandeur and sublimity, developed in their 
vastness and eternal duration, this pleasing and delicately formed 
statue, as well as many of the busts and precious relicks collected 
for the last ten years from this ancient land, now lay claim also 
to the majestic and the beautiful. They difter indeed in many 
striking essentials from the celebrated statues of Greece and of 
Rome, but they combine in themselves such excellencies, as to 
render a disquisition into their first principles of composition 
very desirable; and placed as they now are in the vestibule even 
of the Elgin marbles, the works of Phidias, in the face almost of 
those forms of matchless excellence, it would be highly pleasing 
to trace how, in such a fearful collision, they still maintain their 
attraction, and by what charm they thus fascinate their beholder 
to linger around their austere and smiling forms, which appear 
breathing forth through lips ail but animated, the astonishing 
and mvstic secrets of their venerable forms. 


CANAL BOATS. 

The following account of Mr. T. M. Van Ileythuysen’s patent 
for propelling barges or boats through canals, has been sent us 
by a correspondent. 

The object of this invention is to substitute manual labour 
instead of equestrian in transporting barges through canals, and 
is simply thus: A tread -wheel is fixed either to the fore-, or 
both to the fore- and after-part of a barge, which is trod round. 
The axle passes through the tread-wheel and projects from the 
sides of the barge about 2U inches ; to this is fixed a paddle- 
wheel similar to those used by vessels propelled by steam ; each 
of these wheels contains six paddles. Supposing the man who 
treads to weigh 135 lbs. and deduct S5lbs. for friction, he will 
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then tread the axle round at a force of 100 lbs. The superiority 
over the common method is this : — A man when he pulls sculls or 
oars, pulls them through the water twenty-four times in a minute, 
and the strength of his pulling is computed at about 30 lbs. each 
time. By Mr. Van H.’s method the paddles pass through the 
water 136 times in a minute ; and as only two paddles are in the 
water at the same time, each paddle is passed through the water 
by a force of 50 lbs. There is not sutficient space on a canal to 
allow of the use of oars. This newly invented machinery is very 
simple and can be taken off the vessel in a moment, and so light 
that a man can walk away with it with as much ease as he can 
with a pair of oars. Two men can propell a canal barge with this 
contrivance at the rate of five miles an hour. The expense of 
keeping track roads for horses to draw the barges, and the ex- 
pense of keeping the horses themselves, seem to make this a 
great desideratum to all canal property.*' 

We sii‘jpect that the patentee will meet with objections 
not easy to he overcome respecting the application of such ma- 
chinery to canal navigation. Even in the present method of 
moving the barges, when the horses go beyond a certain rate, the 
motion given to the water tends to wash down the banks ; — but 
wliat is this compared to the moving tide that would be pro- 
duced l»y the working of paddles ? 


IDKNTITY 0 ¥ CALC-SINTKU AND CALCAKKOUS SPAR. 

Tlie Rev, Dr. Fleming, of Flisk, transmitted to me lately two 
specimens of this substance, with the following remark : La- 
mellar calc-sinter from Macalister's (hive in Sky. I jirocnred 
these crystals in shallow pools in the cave filled with the calca- 
reous water. The indications of crystallization are distinct, hut 
the crystals seem to be but in progress. The summits of the 
crystals of the smallest piece are smooth and fiat, and indicate 
the prisms oclow to be five-sided, and sometimes fuir-sidcd. 1 
regard these specimens as exceedingly curious, as they are ge- 
nuine examples of Neptunian calcareous spar. 2. Acicularly 
crystallized fibrous Calc-sinter. — This substance is fioin the 
Isle of Man ; the specimen from which these fragments were se- 
parated was given me by Mr. Stevenson several years ago, and is 
interesting as being a recent aqueous formation." Dr. Fleming 
adds, “ that all the calcareous matter in Macalister’s Cave, what- 
ever be its external form, stalactitic, stalagmitic, or encrusting, 
is all more or less in the state of calcareous spar, with the usually 
foliated structure : that which lies in the pools or hollows of the 
caves has its crystalline forms like those in the specimens sent.** 
Upon examining these interesting specimens, I succeeded in ex- 
tracting from them regular rhombs of calcareous spar, having 
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their angles of the same value as the finest specimens of carbo* 
nate of lime. Their double refraction and their polarising force5 
were of the same character and the same intensity as the purest 
Iceland spar. D. B. — (Edin. Phil. Jour.) 


NEW METAL. 

Counsellor Giesse of Dorpat has communicated to the world 
the discovery of what he at present thinks to be a new metal, ex* 
tracted from the residue of English sulphuric acid, on distilling it 
to dryness. One variety left, out of IG ounces, 9 | grains of a 
white residuum, in which there was no sulphate of lead. It 
changed colour several times during the experiments made upon 
it, and he thinks it was formed of the sulphur employed in ma- 
nufacturing the acid. It is susceptible of oxidation, and its al- 
kaline combinations form double salts with acids. Still the pro- 
fessor’s details are judged, on the whole, to be inconclusive. 


SMUT IN WHEAT. 

*^Take a double handful of good clean wheat, wash it well in 
clear water in a hand-bason or other utensil, rub the seed well 
between the hands m the water^ and change the water several 
times until it comes from ^tjlje segd quite clear : then sow half of 
the washed seed in a corner of the farm garden, or on some other 
convenient spot, but be careful not to use a rake for covering the 
seed, that had been recently used in the barn or elsewhere amongst 
smutted wheat, or even amongst the straw of that wheat. The 
first part of the wheat being disposed of, procure some smut balls, 
having no kernels of ^vheat amongst them ; break the balls in a 
sample-bag, atid put the other half of the washed wheat into the 
same bag ; shake the wheat and the smut pdwder well together, 
and allow the wheat to remain in the bag one or two days, when 
it will have become dry, and the smut powder have effected the 
inoculation ; then sow that seed upon a spot of ground conti- 
guous, but not immediately adjoining to where the former hand- 
ful of seed had been sown. The rctison for not depositing one par- 
cel of seed immediately adjoining to the other is, to guard against 
the probability of the two parcels of seed becoming intermixed, 
tlirough the agency of birds, mice, &c. as an accident of that na- 
ture would render the experiment incomplete 3* whereas, if it is 
properly conducted, the result will assuredly be satisfactory : so 
much so, that the produce of the first sample will be without 
smut, and that of the second will be smutted, more or less (pro- 
bably half smut balls) according to the state of the smut powder 
at the time the inoculation was effected. Smut balls taken from 
old wheat arc not so lialde to communicate the disease, as those 
taken from new wheat : this phaetionicnoti is owing to the eggs 
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of the smut insect becoming addled, or rendered effete, when kept 
beyond the season assigned by nature for their procreation or re- 
production : hence old wheat seed is less liable to produce smut 
than new wheat ; but this depends in some measure upon the 
manner in which the old wheat had been kept ; if in stacks, the 
insects* eggs will not have been entirely destroyed, because of the 
air having been excluded from those situated in the middle of 
the stack ; but in the event of the wheat being thrashed out a 
considerable time previously, the eggs will have become addled, 
from exposure to the air. The same position holds good in regard 
to the eggs of other insects, reptiles, or birds : one law of Nature 
rules the whole ; and it even extends to the germ of vegetables, 
for we see that old wheat seed kept in stacks vegetates better 
than when kept in granaries. This explanation will sufficiently 
account for the contrariety of opinion respecting the eligibility of 
using old wheat for seed, whether for producing a full crop of 
wheat, or as a prevention of smut.** — Baker's Treatise. 


THE GOLDEN PIPPIN, r 

Mr. Phillips of Bayswater, who has lately written an historical 
account of Fruits, hiis furnished us with some further account of 
that elegant and excellent little Englislv^ple the Golden Pippin, 
and which we hope will so satisfactorily prove the error of this 
variety’s being lost through sympathy with the parent tree, that 
it may induce the planters of orchards to return to a cultivation 
of this favourite apple that produces a cider, which Mr. Phillips 
tells us surpasses in richness of flavour even the gay Cham- 
paigne.** 

Mr. Phillips seems not to have confined his inquiries to this 
country alone as to tbe correctness of the theory, which had so 
far gained credit as nearly tt^anish this favourite apple from our 
gardens. He tells us that there are at this time a considerable 
number of the true golden pippin trees growing on the mountains 
in Madeira, about 14 miles from the capital of that island, and 
at an elevation of about (3000 feet above the sea, which regularly 
produce abundance of fruit, notwithstanding the trunks and 
branches are covered' with a wiiite lichen or moss. Grafts which 
were sent from these trees by Thomas Harrison, Esq. about three 
years ago, produced fruit at Cheshunt in Hertfordshire the second 
year, and proved to be the original golden pippin. 

In several parts of America these trees are in a thriving state, 
which has been proved by the excellent quality of the fruit lately 
sent to this country. In addition to which he tells us he saw, 
■notwithstanding the late unfavourable season, many trees of this 
variety in Sussex, as healthy in appearjince as most other kinds 
of apples, particularly in the garden of Messrs. Humphreys, at 

Chichester. 
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Bolany.< — The Boa Co?isirictor* 

Chichester, where the^fruit was of a size and perfection tliat he 
had never seen surpassed. 

Mr. Phillips admits that the golden pippin is a more delicate 
tree than many other varieties, but by no means so much so as is 
generally supposed, and it only requires, as it deserves, the most 
genial situation of the orchard to render it as prolific as formerly. 
About the year 1685 Lord Clarendon had, at his seat at Swal- 
lowfield, Berks, an orchard of 1000 golden and other cider pip- 
pins. 

Pippins are said to take their names from the small spots or 
pips that usually appear on the sides of these kinds of apples, and 
which is no indication^ of decay. 


BOTANY. 

On Christmas-day the following plants, selected from many 
others, were in flower in the open ground at the Botanic Gar- 
den of Oxford, viz. : — 1. Polycarpon tetraphyllum. — 2. Scabi- 
osa atropurpurea. — 3. Cerinthc minor. — 4, Symphytum Orien- 
tale. — 5. Borago officinalis. — 6. Echium violaceiim. — 7. Pri- 
mula Yulgar is. — 8. Primula Auricula. — 9. C'ampanula patula. — 
10, Campanula Rapunculoides. — 11. Loniccra implexa. — 12. 
Solatium tomcntosum.-p213. Solanum nigrum, — 14. Vinca major. 
— -15. Satiseviera sessiliflora. — 16. Hydrangea hortensis. — 17. 
Dlanthiis Deltoides. — 18. Dianthus Carthusianorum. — 19. Re- 
seda odotata. — 20. Rese«laalba. — 21. Papaver Cambricum. — 22. 
Delphinium Consolida, — 23. Anemone Hepatica. — 24. Anemone 
coronaria. — 25. Alyssuiii maritimiini. — 26. Mathiola incana. — 
27- Erodium inosthatum. — 28. Erodium Hymenocics. — 29. Pe- 
largonium Grossularioides. — 30. Fumaria liitea. — 31. Furnaria 
spicata. — 32. Arnopogon Dalechjuopii.-^33. Cnicus Erislhalcs. 
— ^31. Gnaphalium f'oetiduin. — .‘lo.xliichrysum bracteatuin. — 36. 
Erigeroii acre. — .37. Tussilagofragrans, — 38. Senecio elegiuis. — 
39. Mcrcurialis annua. — 40. Parietaria officinalis. 


TIIU BOA CONSTRICTOR hEiiN IN THK ISLAND OF ST. VINCENT. 

A most singular circumstance occurred last week in the Cha- 
raib country, when some negroes, who were working near Sandy 
Bay, discovered an immense serpent, hitherto wholly unknown 
in any of these islands, and vvhich'was shot through the head by 
one of the party. It is supposed to be a species of Boa so com- 
mon on the neighbouring continent, but in what way it reached 
the shores of Vincent is quite unknown. Its entire length 
was between fourteen and fifteert ftet, the circumference ©f the 
body between three and four feet. When first seen it was lying in 
a coil, but raised itself on being roused .-— Gazette and Ba-~ 
hama AdverlizcVy August 1821. 


EARTHQUAKES. 
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EARTHQUAKES.^, 

Upwards of one hundred acres of the land of Lettcrbrocken, 
part of the property of the Provost of Trinity College in Joyce 
County, and consisting of prime pasture and mountain, on which 
a number of tenants resided, commenced moving and carrying 
with it huge rocks, immense masses of earth, the entire crop of 
wheat, oats, potatoes, &c., precipitated the whole into the sea 
and disappeared. Previous to its movement, a great noise was 
heard for some time, and the ground was convulsed. It is sup- 
posed that the previous drought which had occurred, prepared 
the way for this phenomenon. Two days after, a large tract of 
land thickly inhabited, the property of VL Martin, Esq. M.P., in 
the same neighbourhood, was visited by a like phenomenon, but 
even of a more destructive nature ; the loss of the sufferers not 
being confined to their land and crops, but their entire stock and 
property being swallowed up by the earthquake. These occur- 
rences are mentioned in the Getit, Mag, for November, from 
the Tuam Gazette, and their date given as ten days previous. 

The Batavian Journals of April give an account of an earth- 
quake very destructive in its effects which took place on the ‘29th 
of December 1820, on the south coast of Celebes. It did im- 
mense damage, particularly at Boelaekpmba, where the sea rose 
several times a prodigious height, and then falling again with 
great rapidity, alternately deluged and left thel^hores, destroying 
all the plantations from Bontain to Boelaekomba. Many hundred 
persons lost their lives. The forts of Boeliekoinba and Bontain 
were much damaged. 

On the 4th of January this year, another shock of an earth- 
quake occurred in the same neighbourhood. 

On the 17th;February, at half-past five in the afternoon, se- 
veral smart shocks of an earthquake were felt at Comorn, in Hun- 
gary. The first, which lasted full three seconds, was so severe, 
that the church of St. Andrew was cracked in several places, and 
many chimneys of the barracks were thrown down. But the ef- 
fects of this awful phaenomenon were rnucli more sensibly felt at 
the village of Izso, about two leagues froifi Comorn, where not 
only the Catholic and the Protestant church were greatly da- 
maged, but six houses wholly thrown down, and a quantity of 
cattle buried under their ruins. 

Some slight shocks of an earthquake were experienced at Pres- 
burg on the 18th of February, at five in the afternoon." 

On the 19tli of February, an earthqualte occurred which was 
felt at places very distmit^om each other. It was felt at Paris, 
at Lyons, and sti'l more violently in Switzerland. At Bourg, 
three distinct but immediate shocks were felt. The first was 
attended with a loud detonation : the third was longer and more 

smart. 
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smart. In the eastern ipminunes^ at the entrance of the moun* 
taiiis which branch s^uvof the Jura^ the shocks were still more 
violent, and were accompanied with detonations like discharges 
of artillery. Many houses weretlamaged. 

The Journal of Savoy presents the following particulars re- 
specting this earthquake : — At Aix they experienced two suc- 
ceeding shocks, which lasted about seven seconds. The noise was 
like that wje heard here. A number of chimneys fell. The wateis, 
impregnated with sulphur, were of a whitish grey colour, and they 
continued in a state of agitation near two hours. Their tempera- 
ture did not vary. AH the phaenomena were the same as those 
observe^^t the catthqimke which happened at Lisbon in 1755. 
At Yenne,where^a( religious ceremony had called many persons to 
church, at thf moment the preacher had uttered his exordium, 
* We are suspended between heaven and hell/ a frightful noise 
was heard. Tlie vaulted roof of the church opened, and a shower 
of stones and mortar descended on all sides. It is impossible to 
describe the scene of desolation which struck the terrified con- 
gregation. Their agitation in the dust, and the dreadful screams 
uttered in their rush to get to the doors, were awful in the ex- 
treme | sevqraLviferd trampled under feet, whilst others got into 
holes and j^fners to esee|)e death. Many persons aie suffering 
under the^ct event, but only two peisons have leceived 

serious wounds,' l^ircumstance almost incredible. It is a re- 
markable circumstance, that the earthquake was felt in three 
other churches, at the very moment when the preachers w'ere 
pronouncii^ the words utteied by the preacher at Yenne. At 
La Motte ^ervolex, the Curate announced to his parishioners, 
that if they did not make haste to do penance, immediate pu- 
nishment would follow their sins. Atjhe s^me instant the earth- 
quake was felt, and all the congregation fell upon their knees to 
implore forgiveness of their sins. At the College of Cliembery, 
in one of the fectures upon Death, it was urged that d^h might 
strike any one of the pupils in a month, in a day, pemaps that 
instant. At these words the church shook, and the foof seemed 
falling on the students, who ran precipitately to the door, utter- 
ing a cry of terror.” 

A letter from Chambery, speaking of the earthquake of 19th 
February, says,-— The roof of the church of Ruinilly opened in 
several parts, and tiepasated from the litf^ral walls. The belfry 
was rent to the extent of one }iundred feet ; all the springs were 
disturbed. There were three shocks. One quarter of me town 
seemed from the neighbouring heighfetodisapp^ar for a moht^nt 
behind the qtfaer^ and the trees seemed to cross each otK^. ba- 
ring the shock many persotle^perienced in different parts qf the 
body the eame effects that are (mduced by a strong electric shock.” 

A violent 
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A \ioleiit shock of an eaithquake was^lso felt at Belley (Alt) 
on the 23d of February at 35 minutes aft^ ^ o’clock P. M, 


KARrHQUAKES AND MAGNETISM. 

M. Arago has tiansinitted to the Frencii Academy of Sciences, 
ail account of an obseivation he had made which 4 )roves that the 
recent earthquake, the shocks of which were felt at Lyons and 
its neighbourhood, also extended its action to Paris. Arago 
has an observatoiy in Paiis for the pin pose of observing the va- 
riations of the magnetic needle. On the i9th of February the 
needle remained perfectly steady until half past eight o’clock ; at 
a quarter bcfoie nine it became agitated in a vt^ry extremrdinary 
manner with an oscillator) motion strongly inc|ijMng tqi^rds tho 
magnetic meridian. On observing this truly singgtaf phseno- 
menon, M. Arago was of opinion that it was occasioned *by an 
earthquake. 

At the same day and hour M. Biot remarked aiTosCiIiatory 
movement produced by the« same earthquake^ at h» own resi- 
dence in the College de France. 


METHODS OF KINDLING FIRE IN THE 

There are various methods of producif% fire. Ih^fte^Caroline 
Islands, a piece of wood bei^g held fast on another 

short piece, about a foot aiM a half long, of^plpthiej^eas of a 
thumb, even as if turned, and with the end bluntly ro^Oded off, 
is held perpendicularly over it, and put in motion bejtween the 
palm of the hand, like the mill used for making chocmate. The 
motion is at fir^ slow, but^s accumulated, and the pr^^suie in- 
creased, when the dusjt produced by the friction collects tound 
the bon^ and be^ns'^to ignited. This dust ii the tinder 
which wgi fire« The'^p^en of Eap are said to be uncommonly 
clever process. In Radack and the Sandwich Islands'^ 

they hdldm tne undfir piece of wood another pieceraepan long, 
witn a bhlnf poicrt^^ikt an angle of about SO degrees, the point of 
the angle being* turned from the person employed. They hold 
(he piece of wood With both hands, the thumbs below, fhe fingers 
above, so that it may press firmly and equally, and thus move it 
badw^iMir and forwards in a st^ght line, about two or three 
inches lopg. When the dust that colieCts'^iin the groove, pro- 
duced by the point of thcf tick^ begins to be bfikted, the pressure 
and the rapidity of the motidn are hicreased^ It is to bevibserved, 
thattp 1i0th methods two pieces of the same kind of wood are 
U8ed|r{b^ Whifih purpose; Home of equally fine grains, not icid 
hard, add not too soft^ are the best.^Oth methods require prac- 
tice, da5tteTity, anif patience. T^p^obess of Aleutians is 
the first of these metliods, improved by mechanism. They ma- 
Vol. 59. No. 287. March 1822. G g nage 
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tiage the upright stick m the same manner as the gimlet or borer 
which they employ in their work. They hold and draw the string, 
which is twice wound round it with both hands, the upper end 
turning in a piece of wood, which they hold with their mouth. 
In this way, I have seen a piece of fir turned on another piece of 
fir, produce fire in a few seconds; whereas, in general, a much 
longer time is required. The Aleutians also make fire by taking 
two stones with sulphur rubbed on them, which they strike to- 
gether over dry moss strewed with sulphur. — (Kotxelue's Vov- 
age, 3. 259.) 

AMERICAN ASYLUM FOR THE DEAF AND DUMB. 

An examination of the pupils of the Nevv York Institution, 
for the instruction of the deaf and dumb, took place at that city, 
on the 25 th of October 1821. The number of unfortunates were 
sixty, who excited much interest by the manner in which they 
Went througli their exercises. A Miss Barnard from Utica ex- 
pressed in signs the Lord’s prayer, and no one could fail to under- 
stand her. Her attitude was devotional, her gestures graceful 
and significant, her countenance expressive, and her whole per- 
form^ce indicated a knowledge of what her signs expressed : 
she had only been under instruction fourteen months. 

The exercise^ w^hich followed was one of memory, and in this 
several took pdjr# Among the rest Miss Barnard reduced to 
writing the Lortri prayer, which she had previously rendered by 
signs. Another pupil wrote the history of the creation — a third, 
the flood — a fourth, the ten commandments — while another wrote 
from memory the character of Christ — and a sixth, the miracle 
of Christ^uring the deaf and the blind. 

Next followed two small girls, not more than nine or ten years 
old, who conjugated, by writing on the black board, two verbs 
through several of the tenses, in connexion with the personal 
pronouns^ and a noun, forming a complete sentence f as, I curl 
my kair^I curled my hair — I wa^h my hands, &c. ” This, was 
explained by Mr. Loofborrow, the principal teacher, as the me- 
thod practised in the New York school for the deaf and dumb, 
and as involving a principle not adopted in common schools, and 
which might be beneficially introduced. Cliildren generally learn 
grammar by rote ; but as the object of grammar is to teach them 
the structure of language, it would be better, in going through 
the moods and tenses' of the verbs, td^ prefix the pronouns and 
add a noun as in the instances above. 

The exercise which followed was thq/able of the Bear and the 
Bees, from iEsop, told in signs by Richard Sip, the sou of an able 
farmer in New Jersey* went to show that the deaf and 

duipb understand the naturcfof a fable and its application. 
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MEASUilBMBNT OF THE MERIDIAN IN RUSSIA. 

A series of operations for a new measure pf the meridian in the 
Russian provinces of the Baltic, will take place during the sum- 
mer. M. Struve, professor of Astronomy, and rector of the uni- 
versity of Dorpat, will commence his labours at the 56th degree 
of north latitude, on the meridian of the observatory of the uni- 
versity of Dorpat. The expenses will be defrayed by the univer- 
sity. The emperpr has given 2000 ducats to procure the neces- 
sary instruments, and Dr. Walbcck of the Swedish university of 
Abo will act in concert with professor Struve to render the mea- 
sure moie complete. 

AEROLITES. 

A large ae rolite fell on the 15th June last at Juvinas, a village 
in the arrondissement of TArgentiAre, department de PArd^che, 
respecting which some very accurate details have l>een preserved. 
It fell about four o’clock P.M., the sky being eleaf, and the sun 
shining bright ; a continued rolling noise was heard for above 
three minutes, during which time four distinct detonations took 
place. The noise was heard at Tarascon, at Nismes, and still 
Rirther off. A brilliant fire was seen in the air"^ by persons at 
Nismes, St. Thome, (a league to the west of Vivi|r8j) and Aps, 
a league further off. All agree in saying it resembred a fi'^e burn- 
ing like a star, and descending slowly in the a,)id which on 
disappearing left a train of smoke. Searen was made in the 
ground where the fire descended ; and at the depth of five feet a 
large stone was discovered weighing 2201bs., or 91 kilogrammes. 

In a further account of this aerolite given by M. L. A. D. Fir- 
man, it is stated that another meteoric stone a kilpgrainine in 
weight was found a little distance off, and several small ones at 
Mayras near Juvinas. M. dc Malbos, wl^o happened to be at 
Barias when the stone fell, was looking towards the place at tlic 
time wh^ it first appeared. He saw a globe of fire descend per- 
pendicularly from the heavens. lie showed it to his workmen, 
and counting his pulse estimated the time between its appearance 
and the explosion that followed, at five seconds. He observed 
also the obscure vapoury trace left by the meteorolite in the air. 
It was not continued to the earth, but ceased to be emitted before 
the stone reached the ground, and remained seven or eight mi- 
nutes undissipated. — Journ. de Phys. xciii. page 71 • 


EXTRAORDINARY HAIL STORM. . 

On the 27th of June last, at Usnaw in the government of Riew, 
in Russia, there fell a shower of hailstones so large and hard that 
they killed a flock of 200 sheep, and cruelly mutilated the shep- 
herd and his dogs, 
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UST OF PATENTS FOR NEW INVENTIONS. 

To William Erskine Cochrane^ esq. of Somerset- street, Port- 
man-sqimre, for certain improvements in the construction of 
lamps, whereby they are rendered capable of burning concrete 
oils, animal fat, and other similar inflammable substances. — 
Dated 23d February 1822. — 6 months allowed to enroll specifi- 
cation. 

ToJohn William Buckle, of Mark-lane, London, merchant, who 
in consequence of a communication made to him by John Parker 
Boyd, of Boston in the United States, is in possession of cer- 
tain improvemeqts in machinery for shaping or cutting out irre- 
gular forms in wood or any other materials or substances, which 
admit of being cut by cutters or tools revolving with a circular 
motion, whether such motion be continuous or reciprocating.— 
2d March. — >2 months. 

To John Higgins, of Fulham, Middlesex, esq. for certain im- 
provements upon the construction of carriages, which he con- 
ceives will be of great public utilityjia^2d March. — 6 months. 

To Charles Yardley, of Camberwell, glue- manufacturer, for 
a method of ifianufacturing glue from bones by means of steam, 
which inVendon he believes will be of general benefit and advan- 
tage.— 2d March.-^2 months. 

To John Thomson, of Regept^street, Westminster, for cer- 
tain improvementa' in the method of forming or preparing steel 
for the manufacture of springs for carriages, but principally ap- 
plicable to all those usually denominated coach springs. — 2d 
March. — 2 months. 

To John Ruthven, of Edinburgh, printer, for a method of 
procuring a mechanical power 2d March. — 4 months. 

To George Stratton, of Hampstead Road, Middlesex, engineer, 
for an improved process of consuming smoke.— 2d March.— 
6 months. 

To James Gladstone, of Liverpool, Lancashire, ironr monger, 
for a chain of an improved construction, which he conceives will 
be of great public utility. — I2th March. — 6 months. 

To Bartlett Bate, of the Poultry, London, optician, for certain 
improvements upon hydrometers and saccharometers, which in- 
vention he believes will be of much benefit and utility.— ;-2 1st 
March. — 2 months. 

To William Eugene Edward Conwell, of Madras, but now 
residing at Ratcliff Highway, Middlesex, siit^eoii, for his dis- 
covered improvement in the preparation and application of a 
certain purgative oil.^ — 21st March. — 6 fiionths. 

To Samuel Robinson, of Leeds, cloth-dresser, for certain im- 
provements on a machine for shearing and cropping woollen 
doth.— 2 ht March.— 6 rnontlis. 
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POPULATION. 


Comparative Statement of the Population of the several Counties of Great 
Britain and Ireland ; the former for the Years 1801, 1811, and 1821 ; 
and the latter for 1813 and 1821. 


ENGLAND. 

I 1801. I 1811. I 1821. 


wales. 

1801. 'I 1811. I 1821. 
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Population of Great Britain, Ireland, (Sc, 


IRELAND. 



1818. 

1821. 

MUNSTER : 

1813. 

1821. 

Carlow 

69,566 

16,128 

81,287 

18,118 

Clare , . . - . 

f60,603“; 

523,936 

209,595 

702,000 

Drogheda, Town 
Dublin 

Cork 

110,437 

160,274 

Cork, City. . . . 

64,394 

100,535 

Dublin, City.... 

176,610 

186,276 

Kerry 

178,622 

20.5,037 

Kildare 

85,133 

101,715 

Limerick .... 

103,865 

214,286 

Kilkenny 

134,664 

157,096 

Limerick, City . 

110 return. 

66,042 

Kilkenny, City 

no return. 

23,230 

Tipperary .... 

290,531 

353,402 

King's County 

113,226 

132,319 

Waterford .... 

119,457 

127,679 

Longford 

95,917 
no return. 
142,479 
113,857 
no return. 

no return. 
83,109 

107,702 

101,070 

174,716 

129,391 

128,042 

169,304 

115,162 

1,785,702 

Waterford, City 

25,467 

26,787 

Meath 

Queen's County 

Westmeath 

Wexford 

Wicklow 

COKNAUGHT : 


2,005,363 

Antrim ...... 

231,548 

121,449 

“IwFj’ioT 

196^577 

Galway 

1 40,5*95 
24,684 

286,921 
» 27,827 

Armagh 

Carrickfergus T. 

Galway Town , 

6,136 

8,255 

Leitrim ; 

: 94,095 

105.976 

Cavan 

no return. 

194,330 

Mayb 1 

1 237,371 

297,538 

Donegal 

no return. 

249,483* 

Roscommon ... 

1 158,110 

207,777 

Down . . .... 

287,290 

111,250 

329,348 

130,399 

Sligo ....... 

no return. 

127,879 

Fermanagh . • . 


Londonderry . . 
Monaghan • • • 
Tyrone 

186,1^1 

140,433 

250,746 

I^einst 

Munst 

Ulster 

(''onna 

Total 

194,099 

178,183 

259,691 

2,001,966 

Summary 

er . • . . 



light . . • 

[ ill Ireland 

f 0/1821. 

. . . I,7d5,702 
. . . 2^5,363 
. . . 2,601,966 
. 1,0.53,918 
. . . 6,8 16 , 949 " 


1,053,918 


Summary of Great 
1801. 1 

Britain and 
1811. 

Ireland. 

1821. 

England 8,331,434 

Wales 541,546 

Scotland 1,599,068 

9,538,827 

611,788 

1,805,688 

11,260,555 

717,108 

2,092,014 

10,472,048 
Army and Navy . 470,598 

Total of Gt. Briuin 10,942,646 

Tr(>I»nd .......... 

1 1,956,30.3 
640, .500 
12,596,803 

14.069.677 
310,000 

14.379.677 
, . 6,846,949 

^ 21,226,626 

Grand total of population of Great Britain 
and Ireland in 1821 


The population of the Islands in the British Seas not having been ascertained 
in 1801 and 1811, no comparative statement of them can be given; but the ex- 
isting population of those Islands^ .when enumerated in the year 1821, appears to 
have been as follows : ^ 

Isle of Man 20,827 

Guernsey and its dependent Islets 40,084 

Jersey 28,600 

Scilly Isles 2,814 

‘1)2,12.5 
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MRS, IBBBTSON’s PAPERS. 

Our readers are requested to observe that the note attaclied 
to the bottom of p. 5, in our January Number, should have been 
inserted at the end of the first paragraph of Mrs. Ibbetson’s pa- 
per in our February Number, p. 82. 


METEOROLOGICAL JOURNAL KE1»T AT BOSTON^. 
LINCOLNSHIRE, 

BY MR. SAMUEL VEALL. 


[The tiiiu! of observiiiion, unless otherwise stated, is at 1 P.M.] 


1822. 

\ge of 
die 

Moon ' 

i 

riicriTio- 

meter. 

Haro- 

inetcr. 

State of the Weatlier and Mudiheation 
of the Clouds. 

Feb. 15 

DAY^;. 

23 

51* 

29''80 

Cl^dy 

16 

24 

44-5 

29-20 

Ffte . 

17 

25 

54-5 

30*11 

Ditto ' 

18 

26 

51* 

3005 

Ditto 

19 

27 

48- 

30*15 

Ditto 

20 

28 

48' 

89*60 

Cloudy 

21 

new 

46* 

30*22 

Fine 

22 

1 

45- 

30105 

Ditto 

23 

2 

46-5 

^•08 

Ditto 

24 

3 

53*5 

89-85 

Ditto — brisk wind 

25 

4 

53* 

29*93 

Ditto — ditto 

26 

5 

52-5 

29*75 

Ditto 

27 

6 

46- 

30*35 

Ditto 

28 

7 

45* 

30*40 

Ditto 

Mar. 1 

8 

45*5 

3tf*03 

Ditto ^ 

2 

9 

48*5 

3005 

Cloudy 

3 

10 

53-5 

30*05 

Ditto 

4 

11 1 

53- 

29*70 

Fine 

5 

12 

52* 

29*67 

Ditto— rain A.M. 

6 

13 

52* 

29*20 

Cloudy — stormy with rain A.M. 

7* 

full 

42* 

29^10 

Stormy —hail and rain A.M. 

6 

15 

40* 

29*15 

Rain 

9 

16 

45*5 

29*45 

Ditto 

to 

17 

53* 

29*22 

Stormy— rain P.M. 

11 

18 

44*5 

29*60 

Ditto 

12 

19 

46* 

30*15 

Fine 

13 

20 

51* 

29*90 

Ditto 

14 

21 

55* 

29*68 

Cloudy 
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MBTBOROtOOICAL TABLE, 

Bt Mr. Cart, op the Strand. 


Days of 
Month. 

1832. 

Them 

•2 £ 

oS 

00 

iomet( 

o 

o 

ir, 

.2 

T.S5 

Hei{;lj^ of 
the liarom. 
Inches. 

Weather. 

Feb. 26 

46 

50 

40 

30*16 


27 

87 

47 

37 

‘68 

Fair 

28 

33 

48 

35 

•65 

Fair 

Mar. 1 

32 

47 

40 

•27 

Fair 

2 

45 

53 

42 

•36 

Fair 

3 

42 

87^ 

,45 

•32 

Fair 

4 

42 

54 

46 

•06 

Fair 

6 

46 

54 

5% 

t04 

Fair 

6 


55 


29*64 

Stormy 

7 

46 

48 

M85 

•46 

Stormy 

8 

35 

47 

45 

•44 

Rain 

9 

46 

50 

50 

•74 

Rain 

10" 

50 

54 

44 


' St6rmy 

11 

43 

1 47 

37 


Showery 

12 

35 

48 

42 

30mW 

Fair 

13 

38 

54 

47 


Fair 

14 

48 

56 

50 

t 'Of 

Small rain 

15 

39 

35 

46 

•25' 

Fair 

16 

47 

54‘ 

50 

•16 

443(oudy 

17 

50 

80 

50 

•30 

Small rain 

18 

47 

51 ! 

48 i 

•44 

k Cloudy 

19 

50 

60» 

34 ! 

•sA < 

> Cloudy 

20 

50 

55 

47 

•33 

. Cloudy 

21 

47 

57 

46 

•25 

Fair 

22 

46 

55 

45 

•40 

'Fair 

23 

39 

•60 1 

46 

•20 

.Fair 

24 

46 

50 

40 

29*64 

Small afaowers 

25 

40 

49 

39 

•75^ . 

( Sbehreiy 

26 

45 

57 

47 

1 

30*10 

t; 

.eiopdy 


M.B. The Barometei'theieht it ukea at one a’cloek. 
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LI. A curious eleclro-masnetic Experiment hy P. Ba rlow, Pjsq. 

Royal Military Academy. In a Letter to the Editor* 

To Dr. Tilloch. 

Dear Sir, — A^lthough I am not aware that the following 
electro- magnetic experiment will throw any additional lighjt upon 
the very interesting results Mr. Faraday of the Royal Institu- 
tion, yet it is so very peculiar in the nature of its effects, and so 
pleasing in the exhibition, that* it may be intciestiiig to some of 
your readerfir.^ho have the means of repeating it. The machine 
is represented in Fig. 4 (Plate IV). AB is a rectangular piece 
of hard wood ; C D E a piece of stout brass or copper wire ; 
and abedf a rectangle of smaller copper wire (soldered at E) ; - 
on the lower side of which the wheel W of thin co|)|)cr turns 
freely : fg is a small reservoir of mercury sunk in the wood ; 
and gi a narrow channel running intjo it. II M is a strong 
horse-shoe magnet. 

Mercury being now pouredbi|ito tlj^ reservoir till the teeth 
of the wheel are slightly immersed m it^ and the surface covered 
with weak dilute nitric acid, make disconnexion with the bat- 
tery at i and D; and the wheel W will immediately begin to 
rotate with an astonishing velocity, far beyond the power of the 
eye to follow, and wiirthusjte^duce the most pleasing effect. 

The galvr^ic apparafiM^ich I employed to produce this 
motion was the palorim^^rf Dr. Hare which f had made of 
the plates of my old battnlpK) of zinc, and 20 of copper, each 
10 inches square. But Vniuch less powerful combination will 
be sufficient. 

The suspcnsioini|i^he wheel 4$ shown in fig. 5, and it may 
be proper to add, that in order to ensure a complete contact, the 
two sockets and the ends the spindle should be amalgamated, 
as also the tops of the.^illU of the wheef. 

If the contact be changed, or if the magnet be reversed, the 
motion of the wheel will be reversed also ; but I find the best 
effect produced when the wheel turns inwards. 

Another curious experiment, and that on^idnch the above is 
founded, is as follotvs : 

After having been rep€||ting Mr. Faraday^s rotating experi* 
ment, the young man who was assisting ipe wished to try tbor 
effect of the horse*shoe magnet uj|d>n the freely suspended’ gal- 
vanic wire, as it iiung ivith its lowefr end in the mercury. The 
wire was immediately thrown into a rapid oscillating motion, 

* The Editor Is happy to inform his readers that Mr. Barlow^ pifnting 
a second edition of his l&say on Magnetic Attractions, which will also 
embrace the interesting subject of Elrctro-Magnetisro. 

Vol. 59. No. 288. April 1822. H h flyh’g 
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flying completely out of the mercury; when the contact being 
thus broken, it fell by its own gravity to be again projected, and 
so on, as long as the action of the battery lasted. 

The name of the young man alluded to above, is James Marsh, 
a very ingenious workman employed in the laboratory of the 
Royal Arsenal, who has constructed for me my calorimotor, and 
most of the other apparatus I have had occasion for in my ex- 
periments. It is much to be regretted that he is not in a situa- 
tion to allow of a further and more profltable exercise of his in- 
genuity. 

I remain, dear sir, yours very truly, 

Royal Military Academy, P« BaRLOW. 

March 13. IS22. 


LII. On the Combination of Chrome with Sulphuric Add. By 
Gay-Lussac * 

When dilute sulphuric acid in considerable excess is boiled upon 
chromate of lead or of barytes, the chromic acid is never pure. 
It always retains much sulphuric acid, even when ten times as 
much acid is used as is re']uired to decompose the chromate em- 
ployed. When the liquid containing the two acids is submitted 
to successive evaporations, it totally crystallizes in small quadran- 
gular prisms of a deep red : if thef poncentration and heat are 
excessive, the chromic acid is partii^ decomposed, and the re- 
sult is sulphate of green oxide of b^Qmc. These crystals arc 
very soluble in water, even deliquescent, and consist of an atom 
of sulphuric acid and an atom of chromic acid. They are ana- 
lysed thus : Boil them with a mixture of muriatic acid and alco- 
hol, to decompose the chromic acid, and change it to green 
oxide ; then divide the liquid into two equal p^irts, precipitate 
one of them with muriate of barytes^ tet estimate the sulphuric 
acid ; and the other with ammonia, to obtain the oxide of chrome; 
whence the quantity of chromic acid may be inferred. This 
compound of the two acids may be obtained at once by mixing 
them in a concentrated state; when a red precipitate immediately 
falls down. Nitric acid does not appear to adhere with any force 
to chromic acid, nor do they crystallize together, as with sulphuric 
acid. 

The com])oimd of chromic and sulphuric acid is readily dis- 
solved in alcohol ; but if the solution is concentrated, the reci- 
procal action of these substances takes place with a violence al- 
most explosive. The chromic acid passes to the state of green 
oxide, and the liquid acquires a peculiar ethcreous smell, similar 

* From the Annaki fie Chimie et de 

tQ 
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to that produced by treating peroxide of manganese with alcohol 
and diluted sulphuric acid. On distillation of either of these 
mixtures, and subsequent rectification over muriate of lime, to 
keep down any undecomposed alcohol, an ethereous liquid is pro- 
duced, with an acid taste, and a penetrating smell like that of 
acetic ether, which on mixture with water separate into two 
strata, one of sulphuric ether, and the other of oil of wine. 

When alcohol is distilled with sulphuric acid, and the addition 
either of chromic acid or of peroxide of manganese, it appears to 
undergo the same alteration as with sulphuric acid alone : sul- 
phuric ether and oil of wine are formed by means of the oxygen 
of the chromic acid, or of the oxide of manganese. I'he sul- 
phuric remains unchanged, but its presence is necessary to deter- 
mine the decomposition of the alcohol, and the partial disoxy- 
genation of the chromic acid, or of the oxide of manganese, by 
reason of its affinity with the oxides of chrome or of manganese. 
It should be remarked that Scheeic had already observed,, that 
in leaving together for some days a mixture of peroxide of man- 
ganese, sulphuric acid, and alcohol, and then distilling with a 
gentle heat, the alcohol passes over with a strong odour much 
resembling that of nitrous ether. $ M. Dobreiner has also re- 
marked a similar odour in a mixture of chromate of potash, sul- 
phuric acid, and alcohol, which he seems to attribute to a pecu- 
liar kind of ether produced by the action of chronuc acid on the 
alcohol. 

LI I L On the Perspiration alleged to take place in Plants. By 
Mrs. Agnes Ibbetson. 

To Dr. Tilloch. 

Sir, — Do plants perspire, or do they not ? A careful exan.i- 
nation enables me to say that no such property can be discoveied 
to attach to plants. 

When I first collected the many subjects I intended publishing 
on Botany, I divided the various parts into separate laws taken 
from the dissection of the vegetable in general. I thought Na- 
ture herself (as I proceeded progiessively) seemed to ai range 
them thus : Mine was no hurried work, hut one wiiich has 
taken above twenty years to regulate, and is perfectly origi^l, 
though entitled Botany. When I fiist introduced my dis.sections 
in Nicholson’s Journal, near fourteen years past, I dissected a 
flower and co'^olla to show the curious manner in which a sort of 
flower or .pattern was to be viewed when the various layers of 
the petal were seen together. I have not forgotten the joke that 

H h 2 was 
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was made on the occasion, though a well known and much 
osUieined astronomer, who had condescended to look over hi 
should have saved me from such an attack. Now nearly the 
same figure appears in the Linnean Transactions, and is acknow- 
ledged to be correct. I shall just insert my flower to show how 
e^sy it is to be prejudiced by the name of the presenter. Fig* 

1 and 2. 

. As I divided my book into several diflerent laws, and that on 
P(\rspiration was one of the first, I shall once more introduce 
the subject, having much more new matter and new reasons to 
offer against it. I shall first notice that Hales, who was, I be- 
lieve, the first discoverer of perspiration in plants, lived at a time 
when the consideration of that apparent fact could scarcely ad^ 
mil of the sort of examination it required. Since that time so 
great has been the alteration established in our knowledge, that 
the decomposition of water, the acquaintance with the variety 
of gases, the condensation of the atmosphere, would alone de- 
mand a new arrangement. Now we know so much more of the 
regulation of the atmosphere, we ai^e more capable of reducing 
the facts into natural pheenomena^ and bringing them nearer 
triUk. Hales supposed thdt when a plant was covered it ex- 
uded a quantity of water. Indeed in the then state of know* 
lodge he had every reason to believe it so, since he found the 
water within the glass running down at the interior, and often 
tlie appearance of bubbles of water on the leaves. As to his 
drawing sap from the vegetable by means of glasses, he only 
drew that which was hourly rising front the earth in sap ; but 
he never af^plied a microscope to know whether those bubbles 
were really water j or the rose leaf alone would have immediately 
satisfied him of his error : nor did he place under the glass another 
object, which would have |)ointed out to hirp his mistake, since 
he would have discovered that an almost dry sponge would give 
nearly as much water as the plant, a very diminutive quantity of 
which water could have proceeded from either, as the sponge 
would evaporate full as much as the plant. But this is very 
different from the loads of water, m)^eteen times more than a 
healthy man exudes in perspiration. Had this been really the case, 
no person could have sat under a tree without being completely 
wet. However, allow for the general exaggeration, and suppose 
it^nly half the quantity, no microscope had been directed to 
the plantj these apparent hubbies had never been examined^ 
nor even touched with the finger, which would quickly discover 
that they were not uncovered bubbles of water, but a species of 
chepn^l glass : but this is not the only object of our research ; 
to dUcover from whence that water flows which appears under 
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n glass! Wheki a vegetable is placed there^ is the chief question : 
Does it really proceed 'from the plant ? 

Td ascertain this fact, and to prove the truth beyond all con- 
tradiction, has been the work of years of my life : to try the cause, 

I placed a stone instead of a plant, and the effect was nearly 
the same; a moist sponge was also inserted; but there is a still 
more convincing trial. A friend of mine has a large skylight, 
and he was lamenting the necessity of putting a glass within and 
a trough for carrying off the water which flowed ; though no 
aperture was discoverable, still the stairs were inundated ; they 
could not perspire; the water therefore must have proceeded from 
the condensation of the atmosphere without, as it does in an 
empty room when the water is often perceived running down the 
glass window though no one is within : still resolved not to fail 
for want of experiment, I tried what appeared to me an unanswer- 
able one. I placed two plants in separate glasses of the same 
size : I covered one with a large cylinder ; the other remained 
uncovered, except by the first glass : that which had two glasses 
has water (as in the skylight) running down the interior of the 
outward cylinder; no moisture, or a most trifling quantity, will be 
discovered where the plant is, as, when collected, it at no time 
gave two drops, the mere evaporation of the vegetable; but the 
other ran down a large quantity at the interior of the cylinder 
as usual. I know not how I can add more convincing experi- 
ments; the last 1 have tried repeatedly. 

There can be no doubt, I should suppose, that the difference 
of caloric within and without the cylinder should cause some dif- 
ference in moisture. The earth which evaporates so violently 
must greatly increase the water discovered within the frames of 
the Cucumber and Melons. But all this, if duly considered, and 
the great discoveries of Priestley and Ingenhousx, since Hales 
WTOte, must cause new ideas, new conclusions : I merely lay my 
crude notions before the public, and submit them to more learned 
judges. But I cannot help adding, that had our trees perspired 
as botanists inform us they do, our trees, instead of the beautiful 
figure they make, would have appeared a mass of filth. 

Bonnet (the most exact French botanist that country pos- 
sessed) says he is persuaded that the leaves are garnished with 
organs for absorbing nutriment, which pass from them into th# 
leaf : but unfortunately, instead of seeking with a microscope 
for those hairs or instruments which Nature has bestowed on the 
leaves, he sought them only by other experiments, microscopes 
being then not used on botanical occasions, or not good enough 
to satisfy him. Du Hamel expresses himself as perfectly con- 
vinced that absorbing organs of the leaf exist, though his micro- 
scopes are coo feeble to enable him to judge of them thoroughly. 

But, 
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But^ what is most wonderful^ they both arrive at the proper result^ 
though by different means : since they both tried the experiment 
of placing a plant without water^ without earthy but in a very moist 
atmosphere, and the plant has remained alive, nay, increased in 
weight, while another ve|;etablc placed by its side in the same cir- 
cumstances has died directly, — proving that the first absorbed 
all its nutriment from the atmosphere, and had no radicles to its 
roots; and that the other was an earthy plant receiving its nourish* 
inent from the ground and through radicles alone. 

But the hairs are not designed for absorption only, or one sort 
of form would have sufficed : whereas in each vegetable there 
are often many different-shaped figures, continually accompanied 
with valves, and various species of mechanism of the most curious 
kind. There are two sorts of these hair-like figures or instru- 
ments in the Sweet Pea ; two in the (Enothera ; three in the 
white Antirrhinum; three in the Lamium album j and one ad- 
mirable for its mechanism made nearly the same as in the Nettle, 
but without its poisonous juices. Nature never multiplies her 
means when one end only is in view and is to be answered. Will 
;iot then common sense explain the design Nature proposes in 
.thus multiplying the figure of the hairs ; or rather in forming 
different instruments in the same plant, and conclude these sorts 
of hairs were intended to effect a change in the juices entered 
within them, and produce that alteration the species of plant 
may require, and to confirm and establish that result ? The 
hairs may be seen to cliange the colour of their juices after en- 
tering a vapour or sort of cloud which gets secreted between 
the valves ; the hair afterwards admits another juice, and these 
coming into contact, mix and explode^ and produce the altera- 
tion required, Tljis is always the case with those instruments 
whicli comj)ound the oil for the vegetable, and which are quite 
of a different shape from all other hairs, as in the Sun-flower 
plant, &c. Wliy all this mechanism and variety of forms, if it 
was only to admit a single juice, and that no alteration was to 
be effected by the liquid by means of the instrument ? A simple 
pipe would liave done as well. Numbers of my friends have 
seen tins phaenomcnon ; men of the greatest ability will 
testify to its truth, if seen in the compound microscope, and 
ihey have seen the hairs afterwards twist or flatten, and all the 
juices forced down into the leaf. In the Rose, the liquid enters 
the hair, the tint of water ; and if it is watched for an hour or 
two, a thin vapour will be seen to insinuate itself and mix with 
the other juice : in a short time they explode ; and so violent is 
the effect produced that much of the liquid is thrown out of the 
ball, and may be seen scattered all around ; at last all subsides, 
aqd tlie liquid becomes a deep red. I remember showing it in 
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this state to Sir W. Herschel ^ one of the figures taken for 
perspiration, and he turned from me almost indignantly, saying 
that no one could take that for perspiration. But when I showed 
him the white balls and convinced him they were the same by 
some half changed^ he altered his opinion, and was forced to 
touch them to convince himself they were not uncovered bub- 
bles of water. 

How wonderful is it to see that these diminutive delicate forms 
containing all the dangerous mixtures our strongest glasses can 
hardly endure, should yet bear the wind and weather, and never 
burst with the frost, though full of liquid ! I have often taken 
them when the vegetable has been much injured by a sudden 
frost, to examine the hairs ; and though they proved in general 
half empty, yet they had none of them burst, but the juices are 
often seen running up and down the hairs in a strange agitation. 
They often boil over indeed, but never break. 

How astonishing then to see this amazing thin matter more 
like gauze, but of a strength that would bear the attack in which 
our thickest glass would fail ! I cannot help adding a figure of 
one of the hairs to show the valves, fig. 3. 

Figure I and 2 : the view of the single Anemone to show 
how those sprigs found scattered in every part of the interior of 
the plant arc also to be discovered in the corolla; in some they 
may be seen through the light if examined with a double micro- 
scope : in others it is only by stripping off the upper cuticle. 
Fig. 9 is the cylinder to which the stamens are fastened, and 
which passes between the numerous pistils and corollas. I have 
taken it from thence to show that each ingredient, that is, the 
stamens, pistils, and corollas, have the same sort of cylinder in 
all flowers whatever ; but in the compound the cylinders pass, as 
«i this, as low as a a a, where the mechanism b b is discovered 
in the plant, and where the different ingredients mount. 

I must mention a few words respecting the atmosphere. I 
have shown that plants exercise by their leaves and roots a force 
of suction prodigiously great ; but if they perspired, it would be 
returning to the atmosphere all that they had thus gained, since 
they w*onld hardly absorb more than Hales assures us they give 
out. Where then would be the advantage of the suction, since 
they are supposed immediately to refund what they have taken? 
The absorption, as I have detailed, is made either by the hairs 
(as in sand plants) or in the upper surface of the leaves (as in 
rock plants), and the fluids thus received pass through the stem 
of the leaf and form the bark juice. Mirbel says that the 
perspiration and absorption cannot come from the same organ : 
he had just before said that he was convinced absorption came 
from the leaves, then the. leaves cannot perspire. 


It 
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Observationi on Magnetism^ 

It is certain that the sun having thus drawn the dews and 
moisture into the leaves, their hairs absorb and decomiiose 
it, and the sun thus reduces it to vapour. It is the light which 
produces this phsenomenon much more than the caloric. I have 
often seen the water decomposed through the thin cuticle, just 
as it is done by the galvanic trough in the machine : but the 
light must be pretty strong. 


LIV. Observations on Magnetism: extracted from a latter to 

Mr. C. Runker, of Hamburgh^ from Professor Hansteen, 

ff Christiana* f 

W.ri the little oscillatory instrument, which you saw at my 
residence in London (consisting of a magnetized steel cylinder, 
suspended by a very fine silk thread, and inclosed in a glazed 
case), I observed here, at Christiana, in the months of Novem- 
ber and December 1819, and in March, April, and May 1820, 
seven or eight times every day, the time of 300 oscillations, by 
which I have found : 

First ; that the magnetic intensity of the earth is subject to a 
diurnal variation, so that it decreases, from the first hours of 
morning till about ten or eleven, when it arrives at its minimum i 
from that time it goes on increasing till four in the afternoon, 
and, in the latter months, till six or seven in the evening. This 
force afterwards decreases anew during the night, and about 
three in the morning reaches its maximum i whence it again 
returns, by little and little, to its minimum about ten or eleven 
in the morning, and so on continually. 

Second; that whenever the moon passes the equator, the 
magnetic intemity is considerably weaker in the two or thiec 
following days. 

Third ; that the magnetic intensity is still more reduced, du- 
ring the appearance of an aurora borealis^ and is so muoh the 
weaker as this meteor is extensive and powerful. The common 
intensity returns only by degrees, and 24 hours afterwards. 

Fourth ; that the magnetic intensity appears to have a very 
considerable annual variation, being stronger in the winter 
months than in the summer months. 

When the magnetic cylinder makes 300 oscillations in 813*6 
seconds of time, I assume the corresponding intensity ss 1*0000, 
and, as the intensities are in the inverse ratio of the squares of 
the time of the oscillations, we can always express, in these sup- 
posed parts, every intensity answering to the tinies of the oscil- 
lations. It is according to this supposition that I have observed 
and found the results wbiph I oiler here in the following tables. 

• From Ziich’s Correspondance dstrotwmtqHc, Ghgraphiqnc, Hydrogra^ 
phiqueet SttitUliqftc, 
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Hence it results that the intensity in Dec, 1819 = 1*01912 

Mar. 1820 = 1*01081 
Apr. 1820 = 1*00818 

In the month of May, in which I have not yet completed the 
observations, the force has a little diminished : 1 suspect that it 
will increase when the earth shall have passed the aphelion. 

My second magnetic discovery is the following: I have found 
that every vertical body S N, whatever it be, and of any kind of 
matter, has a North-pole at bottom and a South-pole at top, as 
in all vertical bars of iron. 
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N 

For otherwise it would be impossible to explain the phaenomena 
which I have observed, and which I have determined by a great 
number of incontestable experiments ; namely, that the mag- 
netic cylinder oscillates more quickly towards the North in o, 
and more slowly towards the South in b. And, on the contrary, 
it oscillates more slowly towards the North in c, and faster to- 
wards the South in d* I have found this law constantly con- 
firmed by my experiments near the walls ^nd partitions of houses, 
whether of wood or stone, and even near large trees in the gar- 
dens. This action must necessarily exert its influence, indeed 
considerably, on the direction of the compass-needle on ship- 
board. The whole mass of wood in a ship has, in this way, a 
magnetical axis, and the observed variation of the compass ought 
rather to be attributed to this influence than to that of the iron, 
guns, and ballast, carried by the vessel. Hence it results, that 
all observations on the magnetic intensities made within doors 
are uncertain. 


A Table of the actual Intensity of the Magnetic Force in 
fertnt Parts of the Worlds calculated from a ^reat Number 
^ Observatioi^by the ingenious and laborious Professor 
Hamsteen. (mcH.) 

Places. Dip. Intensity. 

Peru 0® O' 10000 

. Mexico 42 10 1*3155 

Paris 
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Places. 
Paris . • , 


Reply lo Mr* IL B, Lecson. 


Dip. 

68 ^ 


Intensity. 

38' 1-3482 

33 1*4142 

30 1*4959 


London. 70 

Christiana 72 

Arendahl 72 

Brassa 74 

Hare Island ••••••• 82 

Davis’s Straits • • • • • 83 
Baffin’s Bay ••••••• 84 

84 

84 

85 

86 


45 •••• 

... 1*4756 

21 • • • • 

... 1*4941 

49 .... 

... 1*6939 

08 .... 

... 1*6900 

25 .... 

... 1*6685 

39 .... 

... 1*7349 

44 .... 

... 1*6943 

59j .... 

... 1*7383 

09 .... 

... 1*7606 


LV. Reply /o Afr. H. B. Leeson. By J. Murray, F.L.S. 
M.IKS. &c. 


To Dr, Tilloch. 

Sir, — I HAVE neither time nor inclination for any thing con- 
troversial, and least of all do 1 wish to disturb Mr. Lceson’s 
tranquillity, in reference to his Safety Appendages” to Toft’s 
Hydrostatic Blowpipe. My remarks therefore on his last para- 
graph, which includes notice of me, shall be succinct. 

The use of mercury is conceded to me as recommended on the 
plan of Marquis Ridolfi \ but it should seem either that I had 
omitted to state the necessity of a cell to contain it, or was ig- 
norant that iron alone was proof against the action of quick- 
silver — Credat Jadeeus apella* The following are the words 
used by Mr. L. in a letter to me, dated 18th January last : You 
told me that mercury had been adopted {employed?) by the 
Marquis Ridolfi, and that you thought it preferable to oil or 
water ; on which I observed that the cylinder must in that case 
be made of iron ! ” 

When at Florence, this interesting young nobleman was good 
enough to sketch with his own hand, though labouring under a 
severe accident, the consequence of chemical experiment, the 
attachment to the gas blowpipe, to which the preceding refers. 
You had the kindness to insert in your pages a copy of this 
sketch and its description. Mr. Lccson might have there seen 
this described as of iron, 

Mr. Toft’s blowpipe was constructed at ■■tiiigham, under 
Mr.^ Leesou’s directions; when finished, tn^instrtuneiVt was 
charged with an explosive atmosphere, and at the orifice of Dr. 
Hope’s Safety Box of Wire-gauze (certainly proof against all ex- 
plubioii, iiur cun I too warmly rceoinniend its use) the gaseous 

1 i 2 mixture 
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mixture burnt tranquilly. It was unscrewed, and the gas ignited 
at the extremity of a capillary tube ; the flame receded, an ex- 
plosion ensued, and the instrument was destroyed. Mr. Lee^ 
son^s ** valve therein” was a common button valve. This is the 
circumstance which Mr. L. would inform us of at page 403 of 
your December Number. 

Having said thus much for the safety cistern, 1 shall now ad- 
vert to the “ valve therein.” 

From the explosion adverted to, which Mr. L. ascribed to the 
valve being rudely made, I concluded that some other plan of 
the valve was advisable, though Mr. Leeson thought the same 
valve repaired would do. The plan I proposed is now intro- 
duced in Mr. Leeson’s own words, quoted also from his letter of 
18th January. It was submitted before Mr. L. to one Andayna 
for such alteration and improvement as he saw necessary. 

Your plan of two button valves, to be connected 
together by a solid spindle up the sides of which the 
gas was to pass, and which were to be rendered air- 
tight by two pieces of leather attached to their under 
surfaces, and the buttons were to be prevented from 
rising too high by two small bits of wire inserted above 
the upper valve.” This may perchance be pronounced 
not a modification ” of that to which we find 

H. B. Leeson invt. et del.” attached. But there is 
no doubt of its being equally safe — by this |)rovision 
of a double guard both valves closing simultaneously. 

Allow me to ask, sir, why this anxiety to entertain us with 
different arrangements of the Safety cistern and valve therein ?” 
The bundle of wires deposited in the cell serves all the purposes 
of the wire -gauze with which Mr. L. now crams the cistern; and 
under such circumstances, which is merely placing Dr. Hope’s 
wire-gauze box ivitliin the cistern, instead of exterior to it, the 
instrument would be safe without any valve at all; aye, or even 
mtixury. 

1 own that 1 was much amused with experiment” and ex- 
plosion,” nay, “repetitions” of them, so loudly vaunted in 
Mr. Leeson’s “ new observations;” being sadly sce))tical, whether 
coming from this young gentleman, 1 am to regard them vox 
et prtBtcrea nihil, Mr. Leeson in a letter to me (13th Novem- 
ber) advised “ a good way of trying the Safety Appendages,” 
— “ to connect ^jein with a bladder containing the explosive 
mixture, set a 4|Ple before the jet and open the cock of the 
jet-pipe by a long string ! ” Are we to understand that his 

experiments,” “explosions,” and “ repetitions,” were made 
in this manner ? 

1 honestly confess that I am sorry for having written the note 

annexed 
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annexed to Mr. Leeson’s paper^ and thus to ruffle his quiet. It 
must however be obvious that I had no interest in doing so. 
The iron cistern and mercury belong to Marquis Ridolfi ; the 
cane and fasces of wires belong to Dr. Clarke and yourself ; 
the multiplied folds of wire^gauze to Dr.Hope^ and the valve 
say to Mr. H. B. Leeson. 

I have the honour to be, sir, 

Your obedient humble servant, 

J. Murray. 


LVI. Comparison o^ the Expense attending the English and 
Scotch Systems of Husbandry. By Mr. Andrew Scorr, of 
Ryden's Farm^ Pfalton-tipon^Thames*. 

I HAVE the honour of presenting to the Board of Agriculture 
some statements on the oeconomy of the Scotch system of farm- 
ing, which 1 practise, and proceed to state the ditference of ex- 
pense between the English and Scotch modes of farming. The 
first circumstance which I have to notice, is, that iny ploughing 
is performed with two horses, instead of three^ This, besides 
saving the keep of a horse, also saves the expense of a boy, an 
appendage always required when three horses are put to a plough. 
The keep of a horse cannot be stated at less than 47) L per an- 
num ; and a boy at 05. a week, is 13/. But from the boy being 
sometimes employed in harrowing, driving dung, &c. in which 
cases a boy is also required upon the other system, it w^ould be 
unfair to charge the full amount of his wages; 81. however, out 
of the 13/. I think, ought to be calculated upon, which, with 
the sum charged for the keep of a horse, makes 53/, ; and as on 
the rotation 1 follow, a plough cannot manage more than fifty 
acres, a saving is thereby gained of a trifle more than 215. 
per acre, .It may be added, that my lands, as well as most of 
those in this neighbourhood, consist of a sandy or hazel loam, 
and such as two horses, at all seasons, are abundantly able to 
plough ; but there are clays in this county, where four and six 
liorses are put to a prongh, and where two would be altogether 
insuflicient, particularly in the summer season, wdien they arc 
baked with the drought. I however think, that, by adopting 
the use of another plough, the number of horses may be reduced 
at least onc-third, and during a greater part of the year one- 
hidf. 

A measure very properly connected with tW^two:horse plough 
is the using of one-horse carts, instead of those in general use 
requiring three horses. With the latter a greater weight than 

^ Froja CommunicatiMns to the Board of Agriculture. 
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30 cwt. is seldom taken; whereas 15 cwt. is a moderate load 
for the former, thereby making two horses do the work of three. 
Though in journeys this is the proportion, yet in the work upon 
a farm, such as manuring land, &c. it is still more ; as from the 
greater facility the one-horse carts afford in filling and emptying, 
three horses in this way will often, when roads are good, do as 
much work as six in the other way, that is to say, with three to 
a cart. One advantage, however, which the English system 
possesses over the Scotch is, that by the additional horse more 
work can be done in harrowing; but that advantage is fully 
counterbalanced by what has just been stated regarding the one- 
horse carts. Besides, it has been invariably found that two 
horses, placed abreast in the plough, will get over more ground 
than three put in a line. This arises from their tuning quicker, 
and being more free and disencumbered in walking. 

The using of machinery for thrashing and dressing corn, is 
what I have next to notice. The one I use is of too small a size, 
hut one a little larger, and of a proper construction, will thrash 
12 quarters of wheat, and 18 of barley and oats, per day. The 
wages of the People employed in doing this, amount to 125.; 
four horses at 3K each, 1 2.v. ; dressing with haud-machine 55. ; 
and interest at 10 per cent, on cost of machinery, Ts . ; making 
a total of 36.9. or 35. per quarter for wheat, and 2.?. for barley 
and oats. The money given for wheat hand- thrashed, is about 
65. per quarter, and barley and oats 35. If quarters per acre 
of the former grain, and 6 of the two latter, arc stated to be 
average crops, on land worth 505. per acre, there will then be a 
saving of IO5. 6d, an acre on the first, and 65. on the latter; 
and as I calculate upon having one-third of my lands in wheat, 
and one-sixth in bariey and oats, the saving on these crops by ' 
machine- tlirashiiig will be \)s. per acre, or 45. Gd. on the whole 
farm. Perhaps the charge for horse labour may be thought too 
low; but when it is recollected that thrashing is generally done in 
wet and frosty weather, when horses often cannot be employed 
ill other work, it seems fair only to charge a trifle more than 
their keep. Another advantage attending machine- thrashing i.s, 
that grain can be brought to market at any time, thus enabling 
the farmer to avail himself of any sudden advance in price. Be- 
sides, it has been pretty satisfactorily ascertained in Scotland, 
that a twentieth part more grain wdll be got when thrashed with 
a proper machine, than when done with the hand. Though in 
many cases, parri|ularly when wheat is blighted, I am satisfied 
there will he fulqMiat difference here, yet when grain is well ri- 
pened, it certainly is not so mucli ; though it might be observed, 
that when grain is to be hand-thrashed, it requires to stand 
longer on the giuuiid lhaii is necessary fur machine- thi ashing, 

and 
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and consequently a greater loss is sustained from shaking by 
wind, as well aS in the process of reaping. This circumstance, 
together with what has been stated respecting the thrashing, I 
have little doubt will make a difference of five per cent, in the 
produce. A further advantage attending the thrashing-machine 
is, that it prevents pilfering by labourers; a circumstance of no 
small importance, as it is generally believed in this quarter, that 
farmers are injured a good deal in that way when corn is hand- 
thrashed. After having stated so much in favour of the thrash- 
ing-machine, I have now only one objection to state against it. 
In this situation, straw is an article of some profit, and by ma- 
chine-thrashing, its price is reduced, but that disadvantage of 
course would cease, were they to get into general use. 

That the dilperence betwixt the system of cropping, which I 
have laid down for my lands, and the rotation most common iu 
this neighbourhood, may also be shown, I shall now add an esti- 
mate of the annual expense and produce of a farm of 210 acres, 
tithe free, under each rotation. My rotation is, 1st, turnips 
(drilled) ; 2d, barley, or oats ; 3d, clover ; 4th, wheat, after 
which, autumn or stubble turnips; 5th, potatoiiy 6th, wheat ; 
after which, part rye and part tares, to be fed oivlhe ground, or 
cut for soiling. The other, or the common rotation in the neigh- 
bourhood, is, 1st, turnips (broadcast; 2d, barley; 3d, clover; 
4th, wheat, after which, part stubble turnips ; 5th, oats, after 
which, part rye for sheep-fed, say one-half. Before proceeding 
further, it may be necessary to premise, that in this si.tuation, at 
least 10 per cent, of the ground is occupied with hedges, ditches, 
roads, farm-buildings, &c.; but from 5 per cent, being sufficient 
for these purposes, when fields are a suitable size, with hedges 
and ditches of a proper description, I have only deducted ten 
acres, thereby leaving 200 for crops. This divided by six, the 
number of years iu the first rotation, gives 33^ acres for each 
crop, and divided by five, gives 40 in the second. From the 
larger proportion of green or fallow crops in the former, a team, 
that is, a man and two horses, are charged more than in the 
latter, it being assumed the difference of horse labour in the two 
rotations is equal to one-fourth. 

Co$l of Horses^ ImplemenfSj &fc. and Jnnual Expense of the 
First j or Six Years* Rotation. 


£. 9. d. 

Eight horses, at 40/. . . . • • • 320 0 ^ 

Harness for ditto • • 42 0 ^ 

Eight carts (with frames), at 16/. 128 0 0 


Five ploughs, at 4/. lOf. • • • . 22 10 0 


Carried forward ^512 10 0 
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Brought forward £5\2 10 0 

ll'ploughs .. .. 18 0 0 

ws, drags . . . . 36 0 0 

Thrashing and dressing machines 120 0 0 

Sacks, sieves, bushel, ladders, shovels, 
spades, prongs, pails, mattock, 
axe, whcel'barrinv, &c 25 0 0 


£711 10 0 

210 acres^ at 505a per acre 525 0 0 

Poor-rate 25. church-rate 6e2. (per pound) •• 65 12 6 

Property-tax 7 t pc** cent. 3.9 7 6 

Assessed-tax on eight horses, at 175 . • . 7 0 0 

Keep of eight horses, at 451. per annum . • 360 0 0 

Diminution of value, at 10 per cent 32 0 0 

Blacksmiths’ work • • ' • • « • 30 0 0 

Carpenters’ or wheel-wrights’ ditto 25 0 0 

Sadlers’ or collar-makers’ ditto 10 0 0 

Four ploughmen, at 16i. per week 166 8 0 

Boy, at 5s. ut week •• •• 13 00 

Ditto, at 3^^. per ditto (to keep rooks off 

crops, &c.) 9 2 6 

Extra man for fencing, rick-thatching, hay and 

straw binding, harvest- work, &c 41 12 0 

66 f acres lantl, cleaning with hand, at 35 . • • 10 0 0 

33-^ acres potatoes cutting and planting, at 75. 1 1 13 4 

Ditto twice band-hoeing, at 85 13 6 8 

Ditto taking up, at 405 66 13 4 

Extra hands for storing and measuring ditto for sale 8 0 0 

334 * acres drilled turnips, hoeing, at 105. • • 16 13 4 

Ditto, barley and oats, reaping, at 135 21 13 4 

Ditto, clover, twice mowing, at 85 , 6 J 14 3 4 

Ditto, making and stacking, at II 5 , 6d 19 3 4 

66 ^ acres wheat, reaping, at ISs 50 0 0 

Extra hands for dung, filling and spreading, ditch- 
ing, corn harvesting, &c. • • • • • • • . 24 0 0 

Ditto for working, thrashing, and dressing-machine 8 0 0 

Incidental expense 15 0 0 

Seed for 33^ acres turnips, at I 5 . 6d 2 10 0 

Ditto ditto barley and oats, at 205 33 6 8 

Ditto ditto clover, at 145 23 6 8 

Ditto for 66 )^ ditto wheat, at 305 100 0 0 

Ditto for 33^ ditto potatoes, at 405. • . • . . . 66 13 4 

Ditto ditto stubble turnips, at 25 3 6 8 


Carried forward £1841 12 6 
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Brought forward £1841 12 6 

Seed for 16f stubble rye^ at 155. • ^ • . •• 12 10 0 

Ditto ditto tares, 30s 25 0 0 

Manure for 60 acres, at 5f. Ss. per acre • • • • 315 0 0 


Add the first cost of horses, im* ^ 

plements, &c 711 10 ^0 


Total capital and anil, expense £2895 12 6 

The interest on this sum, at 5 per cent, is 144 15 7i 


Which, added to the annual expense, amounts to 2328 18 


This divided Vy 210, the number of acres, gives the 
annual expense per acre at £11 1 9|- 


Annual Produce. 

£. 9. d, 

33 acres turnips, at 4/. per acre (fed on the groagd) 133 G 8 
Ditto ditto barley and oats (five quarters perUpre 


of former, at40j. and 6| of latter, at 32s.) 10/. 333 6 8 
Ditto ditto clover (two crops, making 2| loads, at 

5/,) 12/. IOj 416 13 4 

66^< ditto wheat (3 { quarters per acre, at 805.) 1 4^ 933 6 8 
33^ ditto potatoes (six tons of 23| cwt. at 4/*) 24/. 800 0 0 
Ditto ditto stubble turnips, at 20s. • • • • • • 33 6 8 

16f ditto rye, at 1/. lOj. •• •• •» 25 0 0 

Ditto ditto tares, at 5/. • . . . • • • » • • S3 6 8 

80 loads of wheat straw sold, at 2/« 5s% • ^ • > 180 0 0 


Divide by 210 •• •• •• .. .. 

.. £2938 

6 

8 

Average annual produce per acre 

« • . ■ 13 

19 

10 

Deduct expenses 

.. .. 11 

1 

9i 

Animal profit per acre 

• • • • £2 

18 

Oi 


Cost of Horses, Implements, &c. and Annual Expense of the 
Second, or' Five Y^rs* Rotaiirm. 

£. S. dm ^ 

Nine horses, at 40/ 360 0 0 

Harness for ditto • • 45 0 0 

Four ploughs, at 5/* . • • • • • 20 0 0 


Carried forward, £425 0 0 
Vol. 59. No. 288. April 1822. K k 
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Brought forv^ard £425 0 0 £ s. d. 

A waggon • ... 50 0 0 

Three carts, one small ditto J • 105 0 0 

Rollers, harrows, drags 36 0 0 

Sacks, sieves, screen, fan, bushel, 
shovels, spades, prongs, axe, pail, 
ladders^ wheel-balTows, &c. . . 30 0 0 

£646~0~0 


210 acres, at 50i. per acre 525 0 0 

Poor-rate 25. church ditto 6 rf. (per pound) . . 65 12 6 

Property tax 7i per cent 39 7 6 

Assessed tax on nine horses, at 175. 6d. . • • • 7 17 6 

Keep of nine horses, at 45/. •• •• .. •• 405 0 0 

Diminution of value, at 10 per cent. . • . • • 36 0 0 

Blacksmiths* work «. •• •• •• •• •• 25 0 0 

Carpenters* or wheel-wrights* ditto 20 0 0 

Sadlers* or collar-makers* ditto 10 0 0 

Three ploughmen, at 165. per week 124 16 0 

Ditto ploughboys, at 55. per week • . • . • . 39 0 0 

One boy, at (to keep rooks off crops, &c.) 9 2 6 

Extra man for hay-binding, rick-thatching, har- 
vest-work, ditching, &c. •• 4112 0 

Forty acres ground cleaning with hand, at 45 . • • 8 0 0 

Ditto ditto turnips-hoeing, at 135. •• .. *• 26 0 0 

Ditto ditto barley- mowing, at 45 8 0 0 

Cocking, raking, and stacking ditto, at 55. • • 10 0 0 

Forty acres clover, twice mowing, at 85 . 6 d. • • 17 0 0 

Making and stacking ditto, at 1 15 . 6d^ • • • • 23 0 0 

Forty acres wheat, reaping, at 155 30 0 0 

Ditto ditto oats, mowing, at 45. • • 8 0 0 

Cocking, raking, and stacking ditto, at 45. . • ^ • 8 0 0 

Extra hands for dung, filling, and spreading, fen- 
cing, ditching, &c 16 0 0 

140 quarters wheat, hand* thrashing, at 65 . • • 42 0 0 

200 ditto barley, ditto, at 35. • . . . . . . • 30 0 0 

Ditto ditto oats, ditto, at 35 • • 30 0 0 

Incidental expenses 12 0 0 

Seed for 40 acres turnips, at 25, . . • , « • • , 4 0 0 

Ditto ditto barley, at 205. 40 0 0 

Ditto ditto clover, at 145 28 0 0 

Ditto ditto wheat, at 305 60 0 0 

Ditto ditto oatSj at 205 * 40 00 

Ditto for 20 acres stubble turnips, at 25 2 0 0 

Ditto ditto rye, at 15 j 15 0 0 

Manure for 30 acres, at 5/. 55. per acre •• .. 157 10 0 


Carried forward £1962 18 0 
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£, Sa 

Brought forward 1962 18 0 
Annual expense •• •• ^1902 18 0 

Add the first cost of horses, ini'- 
plements, &c. 646 0 0 

Total capital and annual expense i^2608 1^ 0 

The interest on which, at 5 per cent, is • • • . 130 8 11 

Which, added to the annual expense, amounts to 2093 6 11 


This divided by 210, the number of acres, gives 

the annual expense per acre at •• •. £9 19 4| 

Annual Produce^ 

£, 9. d. 

Forty acres turnips, at 3/. per acre (fed on the 

ground) .. 120 0 0 

Ditto ditto barley (five quarters at 405.) 10/. • • 400 0 0 

Ditto ditto clover (two crops making 2 1 load% 

at 5/.) 12/. 105 500 0 0 

Ditto ditto wheat (3| quarters, at 805.) 14/. • • 560 0 0 

Ditto ditto oats (5 quarters, at 325.) 8/. • • 320 0 0 

Twenty acres stubble turnips, 205. • • • • 20 0 0 

Ditto ditto rye, at 30.5. . . • • • • . • « • 30 0 0 

Eighty loads wheat straw, sold at 455. per load 1 80 0 0 

Divide by 210 .. .. ag2130 0 0 

Average annual produce per acre • • • • • • 10 2 10| 

Deduct expenses • 9 19 4| 

Annual profit per acre • • • • . • • • • • £Q 3 6 


From the preceding calculations, it appears then, that upon 
the rotation first noticed, under the Scotch system of labour, 
there is a profit of 585. per acre, while upon the second, under 
the English system, there is not more than 35. 6c/. per acre, be- 
ing a difference of 545. 6c/. ; and if to this be added 4f. 6c/. as 
gained by the advantages attending the thrashing-machine, this 
will form" the sum of 595. per acre of profit, which the manage- 
ment that I have adopted affords more than that of this neigh- 
bourhood. As the profit, however, of 35. 6c/. per acre, addi- 
tional to common interest on capital, is certainly smaller than 
farmers are known to get, it is necessary to notice koine circum- 
stances which contribute :o their profits, that the estimate has 

K k 2 not 
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not {ncluded. In this situationi most farms contain a conside- 
rable proportion of meadow or old grass land, and which, at the 
rent stated, produces a much larger profit than the tillage ground, 
under the management detailed. Besides, the minutiae of a 
farm, here, igre not inconsiderable ; pigs, poultry, &c. all pro- 
ducing a profit. But what has contributed most to the farmers’ 
profits of late years, qas been the very high price of grain, the 
value of the corn cro^, at present, being more than one-third 
higher than charged in the estimate ; so that under all circum- 
stances, I have no reason to doubt the accuracy of the calcula- 
tions. At any rate, from the statements in both estimates being 
founded upon the same data, the result in both ought to be alike 
accurate. It is, however, to be observed, that owing to the pro- 
fits of farmers being influenced by so many circumstances, it is 
impossible, by any calculations, to ascertain them exactly. A 
larger or smaller degree of skill and attention will make a con- 
siderable difference in the profit : besides, it is to be noticed, 
that in this quarter, farms when entered upon are generally in 
a very foul and impoverished state, and in consequence of this, 
crops are defective for some years; which, together with the 
improvements that may be necessary at that period, often occa- 
sions a loss of very considerable magnitude ; interest, therefore, 
on the amount, must be deducted from the annual profits. 

In forming the foregoing estates, the greatest difficulty I 
have experienced, has been to%certain the quantity of straw 
sold, and the amount of money paid for dung. In the first ro- 
tation, one-half of the ground is proposed to be dunged mode- 
rately every year, viz. turnips, clover seeds, and potatoes. It is 
supposed the 33^ acres of barley and oat-straw, together with 
26f wheat-straw consumed on the premises, in foddering cattle, 
littering horses, thatching of ricks, &c. will, with the profits on 
the stock foddered, produce dung for forty acres. This leaves 
sixty to be provided for, and which, at 5/. 5^. (the n?oney at 
which the proposed allowance for an acre can be brought from 
London by water) will cost 315/. as charged in the estimate. 
But from forty acres, wheat-straw being sold at 4/. lOs., 180/. 
are received towards the above sum, thereby leaving 135/. to be 
advanced yearly for this article. In the second rotation two-fifthvS 
of the ground are dunged yearly, viz. forty acres turnips, and 
forty clover seeds. Again, in this case, the straw of the eighty 
acres of barley and oats is supposed to produce, in the above 
way, dung for fifty acres, thereby leaving thirty to be supplied 
otherwise, and which, at 5/. 5s. per acre, amounts to 157/. lOs. ; 
ibrty acres of wheat-straw, however, being sold at 4/. lOf. pro- 
duce 180/. thus leaving a profit of 22/. Ids. on straw. It will 
be noticed, that in the first estimate, drilled turnips are charged* 

Ws. 
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per acre higher than the broadcast in the second ; and this 
difference in favour of drilling, it ia presumed, any one acquainted 
with the greater produce that is got in that way, will admit to 
be fair. To one not acquainted with the climate of this country, 
it may appear, that the obtaining of a crop of turnips after tares 
or rye cut for soiling, is impracticable ; but when it is known, 
that the time most approved for sowing turiitps here, is from the 
middle to the end of July, and that in thi^ ease, the ground is 
supposed to be perfectly clean, there will then no longer appear 
any difficulty. 

April 24, 1813. 

Explanatory Letter from the same. 

SiR,~Of the 60 acres of straw stated to be consumed at 
home, the 26f acres of wheat are estimated at 3 loads of 1 1 
2 quarters 8 lbs. or 34 cwt. 2 quarters 24 lbs. per acre; and the 
33^ acres of barley and oats, at 2f Joads, or 28 cwt. 3 quarters 
20 lbs. This makes 163 loads, or 94 tons 6 cwt. 16 lbs. Be- 
sides, it was omitted to be noticed, that of the 40 acres of 
wheat-straw, sold at 4L lOi. an acre, two loads only of the 
most marketable were supposed to produce that sum, so that 
40 loads from this source are to be added to the above, thereby 
making 203 loads, or 117 tons 9 cwt. The quantity of dung 
applied to an acre, on an average, is 12 tons nearly, say 10 
for turnips, 10 for clover seecj^and 15 for potatoes. Upon 
this calculation 40 acres will f^|uire 466f tons, and which the 
above 203 loads of straw are supposed to produce in the follow- 
ing way: first, eight horses will require for litter two trusses 
per day, or about 20 loads per annum. This with the hay, 
clover, corn, &c. used by the horses, is estimated to produce 
69 tons, or dung for five acres. Of the remaining 183 loads, it 
is supposed about 53 may be required for thatching of ricks, 
cows, pigs, &c. littering, and that the other 130 shall he used in 
foddering stock. The 183 loads used in this way, it is assumed, 
will produce at least 233 tons, or dung for twenty acres ; and 
the profits on the stock foddered will procure the quantity re- 
quired for the remaining fifteen acres. A load of straw w'ilj pay 
at least 125. 6d. by taking cattle in to fodder, and this sum on 
130 produces 81/. 55. being fifty shillings more than is to pur- 
chase dung for fifteen acres at 5/. 55. Having given this ex- 
planation of the first calculations on the above subject, I think 
it unnecessary to state any thing regarding the second, as the 
same observations are applicable to both. It may be proper to 
observe, that though 1 have reason to believe that the above esti- 
mate of 60 acres of straw, producing dung for 40 in the way 
stated, to be correct, yet as 1 have not had sufficient practice to 
prove it by the test of experience, I cannot pledge myself for its 

accuracy. 
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accuracy. However, from the calculations in. both systems beingf 
founded upon the same data, it does not affect the comparative 
result. Yours, &c. Andrew Scott. 

Though the present communication was written so far back 
as the year 1813, we have no reason to believe that the system 
which it condemns has been at all improved. In fact, the Eng- 
lish agriculturists were at that time rolling in wealth, from the 
extravagant prices then procured for their produce ; so much so 
that any thing in the shape of an (economical saving in the ex- 
penses of their busiriib'^ was beneath their notice. Or shall we 
speak plain truth, and say that they are, generally speaking, so 
ignorant, so wedded to prejudices, that hardly any thing will 
drive them from the system of their forefathers, however waste- 
ful and stupid ? In their present circumstances, however, it may 
be thought, when ruin stares ^any of them in the face, that they 
will be inclined to profit by tne experience of others. 

It is a circumstance deserving of particular notice at the pre- 
sent moment, when the distress of the English farmers is so ge- 
neral as to be avowed in loud complaints to parliament, from 
every county and almost every parish, that no complaints of 
this kind have been received from the Scotch farmers. This 
speaks volumes ; and here it may not be out of place to notice 
a fact, stated in the County Herald of the 8th of March, which 
serves to prove that the practiM of our farmers (at least of a 
great majority of them) continues the same as in the year 1813, 
when the above communication was made to the Board of Agri- 
culture. In the paper alluded to of the 8th of March, it is 
stated, that an experiment was lately tried, in order to ascer- 
tain the difference between the working of the long mould- 
boarded plough (used within 25 miles of London), with four 
horseSy a man and a driver y and a common Scotch plough, with 
a pair of carriage horseSy and reins. The result turned out, 
that the J)air of horses plouglied, in six hours, one acre, nine 
inches deep by twenty y walking at the rate of three miles an 
hour ; the four horses ploughed half an acre seven inches deep 
by nine, stepping two miles in an hour.” — ^That is, where this 
wasteful system is pursued, eight horses are required to perform 
the same work that the Scotch farmer executes with two. 

Our land* holders, who are fond enough of money, should turn 
their attention to facts such as this in granting their new leases. 
It is just as reasonable that the farmers should be tied to an 
oecoiiomical mode of Culture as to a regul|||^rotation of crops. 
They have no right to subject the public to^e extra expense of 
a wasteful mode of culture, when a more oeconomical is npt only 
recommended, but its advantages demonstrated fii real practice. 

Editor. 
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LVII. On dilating Caoutchouc Bottles by Infiaiion. By 
B. M. Forstbr, Esq. 

To Dr. Tillock. 

Sir, — The great expansibility of the Caoutchouc or India- 
rubber is well known : But 1 am not aware that any endeavours 
have heretofore been made to inflate the bottles made of that 
substance^ with air^ with a v|ew to enlarge their capacity. On 
Tuesday the 1 9 th injstant^ I threw spip^e^ jiir, into a small bottle 
of it, with a condensing syringe, which catted e/^mall blister (if 
60 I may call it) on the lower part of the bmtle ; since which, by 
proceeding in the same way, the. 1 bottfe was enlarged from about 
two inches and a haji (diameter) ^to about six and a half. 
I do not exactly the dimehsipWs. The mode of the ex- 
pansion is to me rather surprising :^the globe did not expand in 
an uniform maniiier, but a blister was formed which increased 
from what may be called the bottom (if the term bottle is used) 
towards the neck, where the syringe was connected. I have 
this evening blown it up without a condensing syringe to very 
nearly six inches diameter. For some way below the neck the 
India-rubber retains its usual appearance, not being stretched 
out like the other part; which part has the look of an animal’s 
bladder, full blown ; or a globe of thin horn. I am of opinion 
that globes of this kind will in many respects be found prefer- 
able to bladders for philosophical and other purposes. If the ex- 
pansion can be coiitinued to a very considerably extent, I am in 
hopes that air balloons may be made with these globes. In two 
trials I have burst the bottles before the expansion was arrived 
at nearly the degree to what it was in the instance above men- 
tioned. 

It has appeared to me remarkable, when (warmed) paper 
has been excited with a piece of India-rubber, that the rubber 
showed very little signs of being electric, although the pafler was 
strongly electrified. This caoutchouc globe when rubbed on pa- 
per (warmed) becomes strongly electric, and produces sparks 
attended with snappings. 

Walthamstow, Essex, Match 26, 1822. B. Mi Forster. 
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LVIII. Oil melting Caouichmc^ or India-Ruhle^*^ and pre-> 
serving Iron and Steel from Rust. By Arthur Ajkin, Esq. 
Secretary to the Society for the Encouragesnent of Arts, 
Manufactures and Commerce^. 

Y 19> John-strect^ Adelphi^ Dec* 24, 1821. 
ou well know the inimy attempts that have 
been m'adp preserve iron and st^l iroin rust 5 and the small 
success with which the^ have been itt genera! attended. Greasy 
and oily, or resmouS|S^stanees have, formed the basis of the 
different preparatiqu^jpe^se^ and ettlplpje!} for this purpose: 
but in the foriner, eomes an acid is produced 

which corrodes the'fiony and.Ihe when dry, are apt to 
crack, and thus afford an I||i4|if.tp moiflim,'wbich^ as soon as it 
has insinuated itself, begii^t tb iit pn the ii(pn, and to throw off 
the varnish in scale6,.^on'ahjeoiuilof enlafgement of bulk 
which the particles of iron ttiiideigp^'wbefi convert into oxide. 

Some time ago the thought occurred to nf^, that melted 
caoutchouc would be found to possde peculiar advantages in 
preserving the surface of iron from being aPted on by the atmo* 
sphere; arising from its little susceptibility of chemical change 
when exposed to the air ; from its treacly consistence under all 
ordinary temperatures ; from its strong adhesion to the surface 
of iron or steel ; and at the same time from the facility with 
which it is removed by a softwag and a piece of stale bread. 

I accordingly made the trial, by procuring small plates of iron 
and of steel, and smearing one half of their surface lightly over 
with the caoutchouc, and exposing them on Urtable in a labora- 
tory during the mst five or six weeks* The result has been, that 
the portions of the plates covered by the caoutchouc have been 
preserved unchanged, while the unprotected portions have been 
almost entirely corroded. The finger or a soft brush are the 
most convenient implements for applying the caoutchouc ; and, 
as soon as the article has been covered, it ought to be set up on 
end, i#order that the excess may drain from it, which wj}| take 
place in a day or two. 

The temperature for melting caoutchouc is nearly equal to 
that required for the fusion of lead ; but if this is attempted to 
be performqjj in a pipkin, or any other open vpsscl, a copious 
emission of vapour will take place, the mass will become more 
or less charred, and is very likely to tcike fire. I therefore re- 
quested my friei|| Mr. P. Taylofyof Bury court, St. Mary Axe, 
to melt some for mq^in a close veiisel ; J^this plan succeeded 
perfectly. The vess^ employed on tfiifl|pision, was «« kind of 

• From the Technical Rcjfositoiy, No 1. 
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copper flask containing a hoiizoncal stirrer or agitator, which 
being kept in motion by means of a handle rising above the flask, 
prevented the caoutchouc from burning to the bottom* * 

I am, dear sir, \ours, 

A. Aikin. 

P. S. — 111 the prec^dinl; notice I have stated the method of 
applying the caout^holtc precisely as I have myself practised it, 
and as I commui^cat^u to Mfl^P^rkins^. To him is owing 
the suggestion of incorporatinilf thcj^^uioutchouc with oil of tur- 
pentine; which mel&^lt tnoi^ application; and has 

the further advantage pf causihg^^hb caoutchouc to dry into a 
firm tough varyij^hs capable at any 
time of being remweafljf^ soft biush charged with 

warm oil of 
T. Gill, 

* Mr. Perldns empUjjj^athp C^|>l^ltchouc in picseiving his engiavcd steel 
blocks^ plates, rolls, dies, oxidation. 


LIX* On the Ecliphs of Jupiter^ Satellites during the pret 
sent Year^, 

7h I s Table contains a list of all the Eclipses of Jupiter’s sa- 
tellites, marked as visible at 0«|enwicli, deduced fioin the Con- 
naUsance des Terns foi f822, by deducting the diifeience of the 
meridians, oi, ^ 2^^ The times ot the eclipses, m that work, 
have hWn conij^ed fi om M. Delambrc’s ^M|t|able5 published 
ill 1817t* I oave cahulated several of l^^rn, and find them 
correct. I know not fioiii what tables those in the Nautical 
Almanac have been computed (the laudable custom of informing 
the public on these points having been foi some veais omitted), 
but thence n so striking a diffeience between the results in the 
two w’oiks, that I thought ft might be aLcept.ible to the practical 
astionomer to have them piesented at one view, TheidifFerences 
amount, in some eases, to 2' 10". If the computations in the 
Nautical Almanac lune been made (as foimerly) by two separate 
persons^ ayd should piove incorrect, it is singular they s}iould 
both have fWlcn into precisely the same errois. The list con- 
tains only those eclipses which aic recorded in both works* The 
last column mav be useful to the observer when looking Pu( for 


* From Ml F AftpinomicAl Tables Olid Remaiks for the year 

L8^]^ a woik pdiHLibr piivatc ciuulation onlv. 

yrhe^CommisIBilfe of the Boaid of Longitude have deferred thfe use 
of thete tables till 1 he yeai 1824, apeiiod of seven yeais from the date 
of thmr publ!catiun Tlii*) is ne nly fulfilling the injunction of Horace : 
’nonumque prematnr in annum It teitainly gives ample time for the detec- 
tion ot any ersois 

Vol. ’id. No. 288. 18fi2. L I 
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ai) emersion^. It denotes the distance of the satellite from Ju- 
piter’s limb, at the moment of its re-appearance ; the diameter 
of Jupiter being taken for unity. This distance is to he mea- 
sured either in a line with Jupiter’s equator (or longer axis), or 
in a line parallel thereto. Or, which is the same thing, in a 
line with the belts : for the satellites generally appear a little 
above or below the centre. 

Before I dismiss this subject of the eclipses of Jupiter’s satel- 
lites, I would call the attention of the practical astronomer to 
that of the shadows of the* satellites passing over the face of 
Jupiter, On the importance of such observations M. Laplace 
has the following remark s, Les observations de I’entr^e et de 
la sortie de leurs ombres sur ie disque de Jupiter, r^pandraient 
beaucoiip de lumiere sur ^ plusieurs el^mepa de cette thi^orie. 
Ce genre d^observations^ trap nSgligS tar les astro^ 

nomesj me parait devoir fixer lent attention^ car^l me semble 
que les contacts intilfrieurs des ombtes doivent determiner Tiii- 
stant de la conjonction, avec plus d’exacticude encore que les 
Eclipses. La theorie des satellites est maintenant asscz avancee 
pour que cc qiii lui manque ne puisse dtre determine que par 
des observations ties-pr^cises. 11 devient, done, ii^ccssairc 
d’essayer de nouveaux moyms d'obset vnlton^ ou du moiiis, de 
s’assurer que ceux dont on fait upge^incritent la prdfc^ence 
I am not aware of any rec'oidedwservations of this nature: and 
a new and iiiterehting field is thus opened to those practical 
astronomers wlio qre foUunatcly possessed . of; povverfiil tele- 
scopes. 

• ** The telescopes,* projwr for observing tlie eclipses of Jupiter’s satel- 
lites, are common refracting telescopes from fifteen to twenty feet.” So 
says the Nautical Almanac: but 1 much doubt whether any one of the Com- 
missioners of the hoard of Longitude over saw a telescope of this kind ^ dor 
do I think there is such a thing in existence. How absurd then it appears 
to recommend the use of them ; and thus mUlead (as 1 know it bus done) 
those entetihg the career of science ! A great part of the utility and im- 
portance of observations of these eclipses arises from the use of telescopes 
of nearly the same form and power; by which rncanN the times of the phso- 
nomena are more readily compared. Telescopes with three object glasses 
are now rarely made : and those with two objcc't glasses, of inch focal 
length and 3} inches aperture, will perhaps, in riic present Slate of the art, 
be found the moet proper for observations of this kind. If the observation 
of occultations of the fixed stars by the moon nhoiild be introduced into the 
Navy, a much smaller Ja^cope will' answer for such purposes. 

f S^hne da 2o2, dth edition. 
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Satellite. 

Mean time 
at Greenwich. T 

Diff. of 1 
*^aut. Aim. 

)i8taiice 

rom 



^ 

t // 


July 6 

im. — 

15 IB 46 

+ 0 10 


16 

— Ill 

13 28 21 

+ 1 50 


16 

em. ' — - 

15 33 40 

+ 1 6 

116 

22 

im« I 

13 .34 54 

+ 0 16 

- 

29 

' — 

15 28 37 

+0 16 


Ang. 5 

— H 

13 21 23 

-0 8 


12 


15 58 22 

-0 6 


14 

iin. . I 

13 44 19 

+ 0 13 


21 

em.' Ill 

-il 34 31 

+0 .57 

1-36 

21 

iin. I 

15 37 51 

+ 0 13 


26 

Ill 

13 27 21 

+ 1 46 


It 

em. ~ 

13 34 59 

+0 57 

1-37 

m 

ini.^ t‘ 

11 59 43 

+ 0 16 


Sept. 6 

— II 

13 7 30 

+ 0 1 


6 

I 

13 53 15 

+0 13 


13 

— 11 

13 44 38 

+ 0 4 


13 

— 1 

15 46 46 

+ 0 11 


15 

_i .... 

10 15 10 

+ 0 9 


22 

_ — 

12 8 .39 

+ 0 12 


29 

— — 

14, 2 15 

+0 9 


Oct. 1 

— II 

liM8 11 

+0 6 


3 

— Ill 

9 25 46 

+ 1 11 


3 

Veni. — 

11 35 58 

+0 19 

M6 

6 

iin. I 

15 55 .52 

8 


8 

— 

10 24 18 

4-0 5 


8 

— 11 

12 55 19 

+ 0 13 


^ 10 

— Ill 

13 25 7 

+ 1 22 


10 

cm. — 

15 35 52 

+0 53 

. 105 

. 13 

iiii. * I 

17 49 .34 

+ 0 6 


15 

— — 

12 IS 2 

+ 0 3 

« 

15 

_ II 

15 32 34 

+ 0 12 


17 

— Ill 

17 24 .53 

+ 1 42 

: ; 

22 

— I 

14 11 50 

+ 0 2 


22 

— II 

18 9 48 

+ 0 11 


24 

— I 

8 40 18 

+0 3 


26 

— II 

7 27 57 

+0 11 


29 

— 1 

16 5 45 

■'M ® 


31 


10 34 14 

wb 3 


Nov. 2 

^ It 

10 5 14 

+ 0 13 


5 

I 

17 59 47 

0 0 


7 


12 28 17 

+0 3 
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Nov. 8 
8 


Satellite. 

Mean time 
at Greenwich. 

Diff. of 
'Naut. Aim. 

im. 

Ill 

^ 1 II 

5 24 57 

+2' 10 

cm. 

— 

7 38 15 

+ 1 17 

im. 

I 

6 56 51 

-0 1 

— 

II 

12 42 30 

+0 13 

— 

1 

1 1 22 32 

-0 1 


iin. Ill 

CHI. 

— II 

— I 


itn. Ill 


9 25 40 
II 39 41 
8 51 8 


— 

II 

15 

19 

45 

— 

I 

16 

16 

53 

— 

III 

13 

25 

31 

em. 


15 

40 

14 

im. 

I 

10 45 

32 

cm. 

— 

i 7 

22 

3 

— 

II 

9 

50 

58 

irn. 

HI 

17 

25 

21 

cm. 

I 

H 

18 

5 


— 

11 

— 

I 



9 16 45 

12 28 9 
16 42 54 
IT 11 36 

5 40 22 
15 5 17 

4 23 38 

13 6 36 
7 35 23 

5 27 31 
7 45 12 
7 0 46 

15 1 44 

9 30 34 
9 29 0 
11 47 26 
9 37 51 


+0 14 
-0 4 
+ 1 30 
+0 38 
-0 d 
-0 18 
+0 14 
+ 1 32 
-0 22 
-0 20 
+0 15 
-0 25 
-0 23 
-0 26 
+0 17 
+0 17 
-0 24 
-0 27 
+ 2 10 
+ 1 17 
+0 16 
-0 25 
-0 29 
+ 1 28 
+0 40 
40 17 
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LX. On the Culture of the Pear Tree. By Thomas Andrew 
Knight, Esq. F.R.S. Cffc.* 

T^hb pear-tree exercises the patience of the planter during a 
longer period, before it affords fruit, than any other grafted tree 
which finds a place in our gardens ; and though it is subsequently 
very long-lived, it generally, when trained to a wall, becomes in 
a few years unproductive of fruit, except at the extremities of its 
lateral branches. Both these defects are, however, 1 have good 
reas^on to believe, the result of improper management ; for 1 have 
lately succeeded most perfectly in rendering my old trees veiy 
productive in every part, and myymng trees have almost always 
afforded fruit the second year after being grafted, and none 
have remained barren beyond the third year. 

In detailing the mode of pruning and culture I have adopted, 

I shall probably more easily render myself intelligible, by de- 
scribing, accurately, the management of a single tree of each. 

An old St. Germain pear-tree, of the spurious kind, had been 
trained, in the fan form, against a North-west wall in my gar- 
den, and the central branches, as u^^ually happens in old trees 
thus trained, had long reached the top of the wall, and had be- 
come wholly unproductive. The other branches afforded but 
very little fruit, and that never acquiring maturity, was conse- 
quently of no value ; so that it was necessary to change the va- 
riety’, as well as to render the tree productive. 

' To attain these purposes, every branch which did not want at 
least twenty degrees of being perpendicular, was taken out at 
its base; and the spurs upon every oth^ branch, which I in* 
tended to retain, were taken off closely wim the saw and chisel. 
Into these branches, at their subdivisions, grafts were inserted at 
different distances from the root, and some so near the extre* 
mities of the branches, that the tree extended as widely in the 
autumn, after it wiis grafted^^ as it did in the preceding year. The 
grafts were also so disposed, that every part of the space the tree 
previously covered was equally well supplied with young wood. 

As soon in the succeeding summer as the young, shoots had 
attained suffu ient length, they wicrc trained almostlperpcndicu- 
larly downwards, between the larger branches and the wall t6 
which they were nailed. The most perpendicular remaining 
branch upon each side was grafted about four feet below the top 
of the wall, which is twelve feet high ; the young s^roots, 
which the grafts upon these afforded, were'Whiined inwardd^4ettid 
bent down to occupy space from which the old 'centTul 
branches had becirtaken away, {iiul therefore veryTittle vacant 
space any where icmaincd in the end of the first autumti. A 
Fiom the Ti auiiiietiotr ■>! ihe F^ondon IIoiliuuUiiiMl Society* 
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few blossoms, but not any fruit, were produced by several of 
the grafts in the succeeding spring ; but in the following ycar^ 
and subsequently, I have had abundant crops, equally dispersed 
over every part of the tree 5 and I have scarcely ever seen such 
an extiberance of blossom as this tree presents in the present 
'Spring (1818). Grafts of eight different kinds of pears had been 
inserted, and all afforded fruit, and almost in equal abundance. 
By this mode of training, the hearing* branches, being small and 
short, may be changed every three or four years, till the tree is 
a century old, without the loss of a single crop ; and the central 
part, which is unproductive in every other mode of training, be- 
ediOaes the most fruitful. When a tree, thus trained, has per- 
fectly covered the wall, it will have taken very nearly the form 
recommended by me in the Horticultural Transactions of 1808^ 
except that the small branches necessarily pass down behind thp 
large. I p]^*ecd to the inanagement of young trees. ^ 

A young pcar-stock, which had two lateral branches upon each 
side, and was, about six high, was planted against a wall 
early in the spring of 1810 ; and it was grafted in each of its la- 
teral branches, two df which sprang out of the stem about four 
feet from the ground, and the others at its summit, in the fol- 
lowing year. The shoots these grafts produced, when about a 
foot long, were trained downwards, as in the preceding experi- 
tnieiit^ the undermost nearly perpendicularly, and the uppermost 
jiWt below the horizontaf line, placing them at such distances, 
thidt^the leaves of one shoot did not at all shade those of another* 
li| the next year, the same mode of training was continued; and 
in^ the following, thii^ is the last year, 1 obtained an abundant 
crop of fruit, and th^ tree is again heavily loaded with blossoms. 

This mode of training was first applied to the Aston Town 
Pdar, which rarely produces fruit till six or seven years after the 
trdes have been grafted ; and from this variety, and the Colmar, I 
haye not obtained fruit till the grafts have been three years old. 

i 

LXL Results of a Meteorological Journal for the Year 1821, 
kept at ike Obseiuatory of the Academy , Go^poti^ By 
William Burnly, LL.D. 

I Gospoit, Match 15, 1822. 
H1XRKWITH foiward you the results of my last jeai’s 
Mdfi^oldgical Journal for the Piii}oso))hical Magazine, it you 
bhOUm deem them Iptth inserting. Tlicy aio on a moic exten- 
sive scale than the results of legistcrs in general, and thcrcfoic 
wii afford more information. 1 should have sent them early in 
Fej^ruary^ had I not been unavoidably prevented ; and am. 

Sir, \oui vciy obedient scivant, 

To]Dr. Tllloch. " ’ Wiijjam Burney. 





Results of a Meteorological Journal for the year 1S21, kept at the Observatory of ike Academyy Gosport, 
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ANNUAL RNSUt.TS FOR 1821. 

Bar(meter, Inches. 

Greatest pressure of the atmosphere, Feb. 6th. Wind S. 30*88 
Least do. of do. Dec. 2^th. Do. S.£. 28*10 
Range of the mercury ^ •• •• •• 2*78 

Annual mean pressure of the atmosphere • • ^ . . 29*823 

Mean pressure for 170 days with the Moon in North 

declination . . • . . . • • . . 29*905 

Mean pressure for 183 days with the Moon in South 
declination • • • . • • • • • . 29*784 

Annual mean pressure at 8 o^clock A.M. • • . . 29 818 

■ ■■ at 2 o’clock P.M. . . 29*824 

at 8 o’clock P.M. . . . . 29*826 

Greatest range of the mercury, in Dcccflibcr . .. 2*200 

Least range of do. in August . 0*670 

Greatest annual variation in 24 hougfe in December 1*170 

Least of the greatest variations in 24 nours, in July 0*380 
Spaces described by the alternate rising an^falling of 

the mercury .. .. .. •• .. 80*5 lO 

Number of changes caused by the variations in the ^ 

weight of atmospheric column • • • • • • 2/6. 


Self^reghtering Day and Night Thermometer. 
Greatest thermometrical heat, August 23d. Wind S.E. 80® 

" cold, January 2d. Wind E. 24 

Range of the thermometer between the extremes • • 56 


Annual mean temperature of the atmosphere • • 52*66 

of do. at 8 A.M. .. 51*17 

— - of do. at 8 P.M. .. 51*01 

of do. at 2 P.M. .. 57*61 

Greatest range in April .. .. .. ,, 41*00 

Least of the monthly ranges in Dcceml)er . . , , 22*00 

Annual mean range .. •• .. .. .. 31*08 

Greatest annual valHation in 24 hours in July • 26*00 
Least of the greatest variations in 2 1 hours in January 

and December .. •• .. .. .. 17*00 

Mean temperature of spring water at 8 A.M. •• 51*60 


De Luc's JVhalehone Hygrometer. 
Greatest humidity of the atmosphere, 32 times 
Greatest dryness of the atmosphere on the 29th of June 
Range of the hygrometer between the extremes . , 

Annual mean Jo. at 8 A.M .« 

at S P.M 

at 2 P.M. • . . • , • 

at 8, 2, and 8 o'clock . . , , 

Vol. 59. No. 288. ^^ril 1822^ M m 


Degrees. 

100 .. 
34 
66 

, 73-4 

75*3 
63*5 
70*8 
Greatest 
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Greatest monthly mean humidity of the atmosphere in 
January .. .. .. 

83-6 

Greatest monthly mean dryness of the atmosphere in 
June • . . . • . • . • . , • 

49-1 

Position of the Winds. 
From North to North-East . • • . 

• • 

Days. 

22| 

— — ■■ North-East to East . . • • 


43i 

— East to South-East . . • • 

• • 

29 

South-East to Soutii . • , • 

• • 

431- 

— South to South-West • • • • 

. . 

2« 

— — South-West to West • . • • 

. • 

83 

West to North-West . • 

. . 

601 

—— North-West to North . . • * 

• # 

57 


Clouds, agreeably to the Nomenclature ; or the Number of Days 
on which each jhfodificaiion has prevailed. 


Days. 

Cirrus •• •• •• 283 

Cirro-cumulus 208 

Cirro-stratus 3(t() 

Stratus . . 43 

Cumulus « • 220 

Cumulo-stratus 240 

Nimbus • « .208 


General State of the Weather. Days- 

A transparent atmosphere, without clouds • , 27 

Fair, with various modifications of clouds • • 144 

An overcast sky, without rain • • . , 88 

Fog... 7i 

Rain, hail, sleet, and snow . • • • . • 98| 

365 

Atmosphfn ic Pheenomena. No. 

Anthelia, or mock-suns diametrically opposite to 
the true sun « » • • • . • • 6 

Parhelia, or mock-suns .« .. •• 48 

Paraselenae, or inocH-moons • • • • • • 1) 

Solar halos .. •• .. •• •• 38 

Lunar halos . • • • 34 

Rainbows, perfect • • • • . • • • 35 

Meteors of various sizes . • . . • • 201 

Aurora borealis in the night of the 25th of March 1 
Lightning, days on which it occurred \ . 18 

Thunder do. do. . . • . 7 


Evapo- 
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Evaporation. Inches. 

Greatest monthly quantity in June . . 8*05 

Least monthly quantity in January • . 0*41 

Total amount for the year • • • • • . 21*86 

Rain^ &c. Inches. 

Greatest monthly quantity in December • • 7*61 

Least monthly quantity in February 0*18 

Total amount for the year • • • • 43*41 


N. B.— The barometer is hung up in the Observatory fifty 
feet above low-water mark ; and the self-registering horizontal 
day and night thermometer, and De Luc’s whalebone hygro- 
meter, are placed in open-worked cases, in a northern aspect^ 
out of the rays of the sun, ten feet above the garden ground. 
The pluviametcr and evaporator have respectively the same square 
area: the former is emptied every morfring at 8 A.M.^ after rain, 
into a cylindrical glass gauge accurately graduated to 1-lOOdth 
of an inch ; and the quantity lost by evapeoation from the lat- 
ter, is ascertained at least every third day, anTsometimes oftener, 
when great evaporations happen by means of a high tempera- 
ture, and dry northerly or easterly winds. 

Barometrical Pressure. — In the course of the year the 
mercurial column has met with an unprecedented range, having 
risen higher and sunk lower than we ever saw it before. Its 
greatest elevation occurred in February, Which Was characterized 
by fair and frosty weather, and was the coldest month in the 
year ; ami its greatest depression happened at midnight of the 
24th of December, a remarkably wet and windy month. (See 
rain column in the table, and the London Magazine for February 
1822 for the remarks made at the time.) The range between 
the annual extremes is 2*72 inches. The year having been wet, 
particularly the last four months, and the elasticity of the at- 
mosphere much disturbed by prevailing gales of wind, the an- 
nual mean pressure, therefore, is also unprecedented, being 
l-20th of an inch lower than that of last year, and rather more 
than i-20th of an inch lower than the mean for the last seven 
years. 

The aggregate of the spaces dcsciihcd by the mercury in its 
aUernate rising and falling is 8*86 inches more than that of the 
preceding year, and the number of changes five more. 

For 170 days of this year while the moon was in North de- 
clination, the mean pressure was I -8th of an inch higher than 
that in the 183 days in whicli she ranged in South declination. 
Last year the mean pressure was greatest while she was in South 
declination, and vice versa the )ciir before. 

M III 2 


ThM- 
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. ^ Tjemperaturb. — The mean temperature of the air, consider- 
ing its wet and windy state, and the decrease in the average, of 
Ma?y, June, asnd July, are strikingly great, being more than 21** 
higher than that of last year, and equal to the warm year 1818 
within l-8th of a ‘degree, ^his arises chiefly from the more 
uniform temperature of the days and nights during the Inst five 
months. Contrary to the course of the season, the mean tem- 
perature of February was three degrees lower than that of January, 
and the mean of April nearly equal to that of May. Se|)tember 
was more than \{^ warmer than July; and November within 
1 l-20ths of a degree of the mean of May. The mean tempera- 
tures at 8 A.M. and S P.M. without doors, coincide with each 
other within about l-Gth,of a degree; but they deviate from the 
annual mean 2p, which is more than usual. 

The mean temperature at S A.M. and 8 P.M. within doors, 
is 24.° higher than that tviihout at the same hours, i^hd only 
3-5ths of a degree higher than the aninnl mean. v 

The annual mean temperature of spring water, as ascertained 
by about eight observations every month at 8 A.M. , is rather 
more than one degr'ije under the annual mean temperature of the 
air without doors. By these observations it appears that the 
ground did not arrive U its maximum heat till the autumnal 
equinox, which was one month after the maximum !)eat of the 
air; and that the greatest monthly mean temperature of spring 
water was in October. How far this will agree with the usual 
time of the greatest mean monthly heat of the ground, subse- 
quent years' observations will determine, as wc have no com- 
parison to make by a reference to former years, but suspect that 
that was very late. 

The mean state of the air by De Luc's whalebone hygrome- 
ter, is several degrees more towards the moisture point, than in 
the preceding years when a less (piantity of rain fell. 

Wind. — The wind has been very prevalent, and it blew longer 
from the S.W. this year than from any other point of the com- 
pass. From the })receding seven years' observations on the po- 
sition of the wind, it appears that its longest duration is from 
the South-West. Its duration from the Nortii this year, is about 
2-3ds of the mean for the last seven years from that point. From 
S.E. and S.W, it has prevailed onc-third more than the average 
of the former years, and from these points we had most of the 
late heavy rains. The winds from the East, South, aiUl West 
points, have respectively fallen short of their average duration 
of former years; but those from N.W, and N.E, ate nearly 
equal. By particular attention to the direct course of the modi- 
fications of clouds, we have this year been enabled to furnish ad- 
ditional proofs of the sinuiltancuus existence of several currents 
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of wind, more especially at or near the changes from wet to dry, 
as pointed out in our daily remarks on the weather in the Lon- 
don Magazine; that the upper currents generally prevail over, 
and ultimately descend into the region of the lower ones ; and 
that the wet or dry state of the weather here, very much de- 
pends on the position of the winds : those from the South-West 
seldom fail to bring up rain before they have subsided, perhaps 
from their crossing the Atlantic Ocean, where a greater abund- 
ance of vapours must undoubtedly exist by means of a more 
powerful cvn))oration, and be wafted hither by their influence, 
and which are condensed and precipitated in rain on arriving in 
colder regions over the soils of the land. The following is the 
number of strong gales, or days on which they have prevailed 
this year : 



M 

D 

m 




N.W. 

Days. 

3 

4 

6 

iO 

9 

51 

12 

B 

102 


Hence it appears that the South-West %nd West winds are 
not only most prevalent in hard gales, but also in steady breezes 
and light airs, which is further corroborated by former years’ 
observations. 

Clouds. — All the modifications of clouds, or the days on 
which they have prevailed, appear by the table to be higher in 
numbers than in former years, except the stratus, which is nearly 
equal, or rather more than its average; yet this modification is 
generally a prognostic of fair weather. 

It is natural that the cirrus, cirrostratus, and the compound 
cumulostraltis (modifications that have a tendency by inoscula- 
tion with others to produce rain), should exceed their average 
af)poarances of former yearns, as well as the nimbus, on account 
of the late heavy rains, 'riic prevalence of the others shows 
that we have l)cen favoured with intervals of fine weather, parti- 
cularly as it respects the throcumulus, whose frequent appear- 
ance in great measure (it being an index to increasing heat near 
the earth’s surface) accounts for the high annual mean tempera- 
ture of the atmosphere. Under peculiar states of the atmo- 
sphere', we have recently seen this cloud evaporate while within 
20® or 30^ of the smi ; and at other limes we have seen it de- 
scend and transform itself into linear cirrostratus. The ap. 
pearance of the cumulus, which is also a fair-weather cloud, has 
been more frequent by almost oiie-fourth of the average times of 
its appearance in former years. 

Atmospheiiic Phjenomena. — Anthelia have appeared oft- 
encr this year than in others. The great number of /wAef/iw in 

Apiil 
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April and May^ and oil paraselenw inScptember>was remarkable. 
The number of solar and lunar halos is nearly equal ; the greatest 
portion appeared in April and December, two wet months, a; 
proof of their being prognostics of approaching rain, as is almost 
every other meteoric phaenomenoiu The frequent appearance 
of rainlrows, both single and double, has enabled us to disprove 
Dr. Watt’s new theory of their formation, as published by him 
in the Annals of Philosophy, vol. xiii. p. 131. 

Mmteors, both small and large, have also appeared frequently. 
Their connexion with, or appearance before, wind and rain, we 
have fully shown in the last volume of the Philosophical Magazine 
and Journal, from attentive and punctual observations. Besides 
these, we have observed other atmospheric phaenomcna, but 
not registered them, such as yellow lunar coronce from I® to 2® 
in diameter; lunar discus halos^ and lunar lurrs^ which though 
inferior to others, prognosticate approaching wet ; foft;:^^the 
time of their appearance a partial condensation of th%nt|^o- 
sphere at a considerable height, and to a great extent, not 
only evidently going on by means of additional vapours brought 
up by a current or currents of wind, but also frecjuently corro- 
boratc<l by the recession or sinking of the mercurial column, and 
a slight mist or haze near the horizon. By such observations 
as those, any one may determine for his own convenience the 
approach of rain some hours before its actual contact with the 
ground, without troirJjling himself about ascertaining the elec- 
trical state of the respirable air at the time. Should these pro- 
gnostics fail at any time, which is seldom the case, it is caused by 
the combined iiiflucucit of a .superior wind, an increasing tem- 
perature, &:c. that ei titer dry up the descending vapours before 
their gravity is much aL^meuted, or disperse tiicm to some di- 
stant region. The appearance of the large solar and Umar halos 
determines the wet weather to be still nearer to us ; and it is 
very rare that the vesietdar vapours in which they are formed, 
arc dis|)ersed before their condensation and precipitation. 

The.BvAPOKATioN is less this year than in any of the pre- 
ceding six years, on account of the ficijuent and heavy irriga- 
tions, and the low diurnal temperature of May, June, and July. 

Rain has fallen, nnorc or les^, on 20S days this year, of which 
98 whole days and nights is the real time it has ruined. From 
tlie'2()Ch of August to the end of the year, there were only 37 dry 
days ; of these a great portion were completely overcast and 
windy; and on the other 110 days, 23 inches of rain fell, which 
exceed th^/ quantity for the preceding eight months. This cer- 
tainly waA the wettest period we have biiherto registered, and 
the distribution of the rain seems, from the various Meteorolo- 
gical Journals already piiblls!ie<l, to^ have been very unequal in 

' different 



On the Distillation of Spirits from Grain, 279 

different places, the greatest depth by far, after making every 
proper allowance for situation, being near the western coast. 

This wet period having been attended with a mean tempera- 
ture of 4^*6 1 higher than the mean of the same months (Sep- 
tember, October, November and December) for the last seven 
years, it has therefore forwarded vegetation in a surprising man* 
ner. In the variable climate of Britain, scarcely a year passes 
but is productive of some anomalies in the state of the weather 
in one or other of the seasons ; but the present year has pro- 
duced many, as in the extremes of pressure, retrograde tempe* 
rature, prevailing high winds, niiincrous atmospheric and ine-r 
teoric phienoincna, and rain exceeding in duration and quantity 
that of any former annual period. 


4’v 

the Distillation (f Spirits from Grain^ and on the 
W105/ conducive to Fermentation. By M. DuuiiUN- 

FAUT of Lille^. 

It is an opinion generally admitted in theory and in practice, 
that rain or river water is the most proper to produce a good 
fermentation. Those who have broached a different theory have 
contended that all sorts of waters, provided they are potable, are 
fit for the purpose. The first of these two opinions, although 
perhaps more unreasonable than the other, yet being founded 
on the greater purity which rain and river waters seem to the 
eye to possess, has prevailed for a long time unquestioned in 
many distilleriCvS, where well or spring water would not be used 
without scruple. 

This predilection, which I shall immediately show to be erro- 
neous, has its origin in a false application of chemical theory. 
Indeed, when the delicate operations of analysis, and when the 
scrupulous manipulations of colours, require a water quite pure, 
and quite disengaged from every calcareous salt foreign to the 
results required, this may be readily conceived ; but to extend 
this precaution to other operations of art, upon a simple pro- 
bability and without examination, would be to fall into a similar 
error of prejudice to that which we have just been condemning. 

The distillation of s))irits from grain, which aj)pears to have 
reached its greatest perfection in Germany, and particularly in 
Holland, is become now an important auxiliary to our agriculture, 
especially in the departments on the north and east sides of 
France. 

French Flanders, which inherits in this branch of industry the 
Jong practice of the Dutch, possesses distilleries where they ox- 

* Fnmi Antinh'i^ dc for .Itiimaiy 1^22, 
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tract regularly 55-60^ and even 65 litres of spirits at 19^ frotii 
a quintal of barley. This statement may seem exaggerated to 
the distillers of the east and the interior^ who do not obtain on 
an average more than from 40 to 44 litres from the same quan- 
tity of grain, and some scarcely from 30 to 35 ; hut it is coii- 
firined by the experience of a great many distilleries. Perhaps 
there is no art which presents anomalies more remarkable. 

It would be curious to trace minutely the causes of these dif- 
ferences ; hut practice has got so much the advance of theory 
in this species of manufacture, that we are still forced to reason 
about it with much timidity. The fact which I am going to 
mention as explanatory of these differences, appears to me how- 
ever sufficiently conclusive, and without pretending that it is the 
only cause, I believe it will he found at least the principal one. 

Filled with chemical doctrines, 1 was surprised, on fr^^^enting 
the premises of our distillers, to see them sinking at a'-^.e^ ex- 
pense vast pits to procure water, when they might ha^ sup- 
plied themselves cheaply from the river, which flowed close by. 
I asked them the cause of their preference ; but without being 
able to explain it to me, they all agreed in answering that they 
still remembered too well the loss they had suffered from the 
employment of river-water ever to try it again. One person 
more observant whom 1 interrogated upon the quality of water 
best adapted for fermentation, answered, that it was that which 
flowed over rugged or unhewn fragments of stone. 

I had here a ray of light. I recollected the means which 
Higgins had already pohited out to the planters of Jamaica, to 
prevent the acid fermentation, and I had no doubt that our well- 
water charged with carbonate of lime, held in solution with the 
aid of an excess of carbonic acid, might have the same effect 
on the processes of our distillers, as calcareous stones have less 
efficaciously on the fermenting processes of the Jamaica planters. 
In fact, this carbonate being dissolved, is desseminated equally 
through the whole vat, and it is thereby the readier to act on 
the molecules of the acid, which develop themselves so easily in 
a very dilute fernicntation, and may prevent more completely 
the progress of that acetous fermentation so much dreaded by 
distillers. 

I do not hesitate a moment in indicating this circumstance as 
ail important cause of the^great superiority of our distillers ; and 
to this I am the more induced, since experience proves that they 
have never drawn more than from 40 to 44 litrc8,«aiid often less, 
from a quintal of barley, where they have persisted in employing 
river-water for fermentation. 
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LXIIi. On a Method of fixing a Transit Instrtment exactly 
in the Meridian. By F. Bai^y, Esq. F.R.S. if L.S.* 

Th b transit instrument is so essential a.part of the apparatus 
of the practical astronomer, that every attempt to facilitate the 
use of it will doubtless be received with indulgence. When 
this instrument has been brought neatly in the plane of the me*, 
ridiaii (which may be done by any of the methods pointed out 
in the several works on practical astronomy), it may be adjusted 
accurately by either of the following modes: 1". by observation 
of the pole«star, at the time of its upper or lower culmination: 
2^. by observing any of the circumpolar stars at the time of , their 
upper and lower culmination ; and by observing the culmi- 
nation of any two stars differing from each other considerably in 
declinsii^^. The two former methods (independently of their 
requiHii^a building peculiarly constructed so to command an 
uninterrupted view of the meridian, from the northern to the 
southern horizon) are liable to some objections, to which it is 
not my intention at present to advert: but the latter method 
may be practised in every situation in which a transit instrument 
may be placed, and as the results are extremely correct, 1 shall 
confine my remarks to this mode only of adjusting the instru- 
ment. Moreover, there are many persons, fond of practical 
astronomy, who have not the convenience, or who do not wish 
to incur the expense, of constructing a building of the kind above 
mentioned ; and who are therefore compelled to fix their transit 
instruments on the sill of one of their windows, or in some other 
similar situation: many, again,, who are travelling, with a' view 
to improve the connected sciences of astronomy and geography, 
are obliged to fix their transit instruments in the most convenient 
and safe situation, where their prospect may be confined to a 
Muthern aspect :— to all such persons the method here alluded 
to, is the only one which can be adopted. Portable transit in- 
struments, adapted to such purposes, are now made with great 
neatness and accuracy, and of various sizes ; and arc a valuable 
addition to every oeconomical observatory, and to every person 
gravelling for the purposes above mentioned. When placed on 
the inner sill of a window, they have a range of above 7Q® ShiCl- 
titude ; and when placed on the outer sill, they may be poiifted 
even to the zenith. 

I shall therefore suppose that an instrumeni of this soct^has 
jbeen brought nearly in the plane of the meridian, by any of tlie 
known methods for that purpose : after which it may be acfiu- 
rqlely adjusted by determining its deviation from meridian 

• From the Memoirs of the Astronomical Society of London. 

Vql. 59^ No. 288. April 1 822. N u 


by 



282 On a Method of fixing a Transit Instrument 

by the method, above mentioned, of observing the transit of two 
stars, differing considerably from each other in declination, and 
whose riglit ascensions are well ascertained. 'IJhe principles of 
this method have been treated on by M. Lalande in his Astro^ * 
nomie^ vol. ii. page 715 ; by M. Delambre in his Astronomies 
vol. i. page 421; and by M. Biot in his TraitB d* Astronomies 
vol. iii. Additions^ p. 130: with one or other of which I shall 
presume the reader to be previously acquainted. 

The stars which should be chosen for the purpose, are thbse 
which differ at least 50 degrees from each other in declination : 
but the nearer that difference approaches to 00 degrees, the 
more correct will be the results. Their right ascensions, on the 
contrary, must be as near as possible to each other ; a circum- 
stance which will moreover prevent the possibility of any error' 
arising from a variation in the rate of the clock during the in- 
terval of the observations. And here it may be proper to remark 
that the time, used in these computations, is sidereal time : if 
therefore a clock or watch, which marks solar time, be made 
use of, it must be corrected in the manner hereafter mentioned. 

This being premised, it will be readily seen that, in this pa- 
rallel of latitude, one of the stars will have north declination, and 
the other south declination : and, in order to avoid repetition, 

I shall call the former the northern star, and the latter the 
southern star. Their declinations I shall denote by N and S re- 
spectively : and it may be useful to know that they may be taken 
out to the nearest minute only, as great accuracy is not required 
in this respect. The right ascensions, hotvever, of the two stars 
(which must be expressed in time) should be taken out from the 
most approved tables, and corrected for aberration and nutation'^ ; 
in order that their apparent positions in right ascension may be 
exactly stated : on which indeed the accuracy of the method de- 
pends. The apparent right ascension of the northern star I shall 
denote by and the time of its observed passage, as shown 
by the clock, 1 shall denote by T° : the apparent right ascension 
of the southern star I shall denote by iR*, and the time of its 
observed passage by T% The latitude of the place I shall denote 
by L ; and the quantity sought (or the deviation of the instru- 
ment in azimuth) by A. 

No^, in order to determine A, we must first take the differ-' 

ence of tlie apparent right ascensions of the two stars, and also 

the difference of time of their observed transits ; that is, we 

1 

* When the two stars are at equal distances from the equator, and differing 
but little from each other in right ascension, their mean places on the given 
day may be taken ; as they will be nearly equally affected by aberration and 
nutation. Many /iciirr of stars, situated in this manner, may be mentioned: 
such as /3 Gminoram and t Navis, Corouee Borealis and a Hegulte, &c. 

must 
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muH make (ufR”— iR*) ssdyll and (T" — T®) = JT; and the 
formula for finding A will, agreeably to the principles laid down 
by MM. Delatnbrc and Biot, be 


A^{dT^dAi) X 


cos N. t:os S 
bin (N+S) cos L 


If the quantity (dT— dAl) be positive^ the deviation of the tran- 
sit instrument will be to the cast of the meridian: on the con- 
trary, if it be negative, the deviation will be to the west. When 
it is = 0, the instrument is exactly in the plane of the meridian, 
and consequently does not require any correction. 

By the help of a table expressing, for any given latitude, the 

value of ^ , in numbers, according to the sum of the 

sm (N-l-S) cos L ^ ° 

declinations (or the difference of the polar distances) of the two 
stars observed, we may, almost by inspection, obtain, in every 
case, thb value of A, or the deviation of the transit instrument 
required ; and consequently bring it afterwards exactly in the me- 
ridian, so as to be enabled to adjust it at any time to a meridian 
mark. The table, which I have here given, is calculated for the 
latitude of Greenwich ( = 51®. 28'. 40") : but since it is not 
necessary to be very exact in the declination of the star, it 
will suit any other place not very distant from that parallel of 
latitude. I might have constructed the table so as to have 
been general, for all latitudes, by merely taking the value of 

which value must then have been divided by the 

cosine of the latitude of the place where the observer might be 
situated. But, I have preferred, in the present instance, con- 
fining the table to the latitude of Greenwich ; subjoining, how- 
ever, a correction for the use of it in any oth^r part of England. 

The first perpendicular column of the table denotes the sum 
of the declinations (or the difference of the polar distances) 
pf the two stars, for eVery degree from 42“ to 72°: and op- 
posite thereto is set down, in separate columns, the value 
for finding the deviation of the instrument in azimuth, ac- 
cording to the value of N, or the northern star, from 24° to 
40“ ; those limits being sufficient for the purposes alluded to in 
the preceding part of this paper. The proportional part for any 
intermediate difference maybe readily seen, on inspection. These 
values, multiplied by (JT — dAl) or the difference between the 
difference of the apparent right ascemions of tie two stars, and 
the difference of their ol served transits, will show the value of 
A, or the fotal deviation of the instrument in ime; which, mul- 
tiplied by 15, will give the deviation in arc: and whew the de- 
viation of the instrument has been thus determined, it may lie 
corrected in the usual manner. An example or two will best 

N n 2 cxjiLiiii 
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explain the use and application of the "table, and the ihode of 
operating in such cases. 

On July 1, 1819, 1 placed my transit instrument nearly in the 
meridian ; and in order to ascertain how much it deviated from 
the true meridian I observed the two stars y Lyrce and r Sagit* 
iarii. The passage of the former was observed at 18**. 52'. 37%3, 
and of the latter at 18^. 56^ 4%5 sidereal time. The apparent 
right ascensions of those stars, on that day, were 18^. 52'. 9%8 
and 18**. 55'. 39", 7 respectively: and their declinations wfere 
32®. 27' north, and 27®. 55' south. Consequently the operation 
will stand thus 

\8K 52'. 9", 8, T"= 18\ 52'.37",3 

^•=18. 53. 39,7 T-=18. 56. 9,9 


3. 29,9 ’dT=- 8.32,6 

whence (dT— £f^Il)r= —2'', 7. This value, being negative, shows 
that the deviation is* to the west : and in order to determine the 
quantity of the deviation, we must take the sum of the declina- 
tions (or the difference of the polar dlstsitices) of the two stars ; 
which in this case is equal to 60^. 22' ; or, for the sake of round 
numbers, equal to 60® : and the declination of N (or the northern 
star) is about 32^. Consequently against the number 60 and 
under the column headed 32® we shall find 1*39; which being 
multiplied by — 2",7 will give —3", 75 for the deviation of the 
instrument in tme: and this multiplied by 15 will give —56", 3 
for the deviation in arc westerly. 

Again, on Jan. 1, 1820, having reason to suspect that the 
transit iiistniment (from some motion which had been given to 
it) deviated from the plane of the meridian, I observed the 
passage of f Canif^mojorU, and of Castor: the former at 
6**, 52'. 45",6, and the latter at 7**. 24'. 28", 4. The apparent 
right ascension of those stars on that day, was 6^. 51'. 34", 3 and 
7**. 23'. 7", 3 respectively ; and their dedinations were 28®. 44' 
south and 32®. 16' north. Consequently the operation will 
bland thus 

7\23'. 7",3 T"= 7^24'. 28",4 

Jl*= 6. 51. 34,3 T‘= 6. 52. 45,6 

dJR:=: + 31. 33,0 dTs?F+ 31. 42,8 
whence (dT— + 9",8. The sum of the declinations 
(or difference of pblar distances) being in this case 61®, we shall 
find that the value to be adopted is 1*36 ; which bei\)g multi- 
plied by +9",8 will give + 13",33 for the value of A in time, or 
(multiplying this by 15) +3\ 20" for the value of A in ore. 
And this quantity being positive shows that the deviation was to 
the east. 


If 



exactly in ike Meridiah* 285 

If observations of this kind be made about sunrise or sunset, 
and after the passage of the stars, the telescope be pointed to 
the horizon and compared with some object there, a meridian 
mark may be set up, which may be corrected from time to time 
by subsequent observations on various stars similarly situated. 

I have already stated that in all cases of this kind, the time em- 
ployed is supposed to be sidereal time, and that if a clock or watch 
be used which marks mean solar time, the interval between the 
observations must be corrected accordingly. This correction is 
made by converting the value of dT (which is expressed inside«» 
real time) into mean solar time, in the usual manner, by adding 
the acceleration of the fixed stars ^or that interval. Thus, in 
the case last stated, suppose that the passage of e Canis majoris 
had been observed at 12\ l(/. 31",6, and the passage of Castor 
at 12^. 42^ 9'^, 2 mean solar time: the difference between these 
two (or dT) would be ST. 37", 6, to which the acceleration of 
the fixed stars for that interval ( = 5%2) must be added ; whence 
the difference will be, as before, ==:3 1^. 42", 8. So that, by means 
of this correction, it wil^'be indifferent whether the clock shows 
sidereal or mean solar ^nle. 

Before I close this paper I shall point out another important 
use to which these observations may be applied ; namely to cor- 
rectihg-the error of the clock at the time of observation. For 
after the quantity of the deviation is found, as above explained, 
the error of the clock may be determined by means of the transit 
of either of the stars employed ; that is, of either N or S ; but, 
for the sake of uniformity in the investigations, I shall confine 
my remarks to N, or the northern star. Let the observed time 
of the passage of ]^.^.be denoted as before by T°; and the ap* 
parent right ascension of N by jR”, and^|pt the error of the 
clock at the time of observation be denoted by £, Then, from 
the. principles laid down by M. Biot, we shall have 

E= + A. 

' * . COS N 

The value of — for the latitude of Greenwich 1 have 

thrown into numbers, and placed in the last line of the table at 
the end of this paper, so us to be ready for immediate use when 
required. It is denotediby c, since it serves to denote the cor» 
rection of the clock. The application of tne formula is very 
simple: the rule being as follows. From thd observed ttttie of 
the transit of the northern star deduct the apparent right ascen- 
sion of the same star ; to the diff||rence add the product Ac: the 
sum Is the error of the clock; which, when it is negative, shows 
that the clock is loo slow* * 

For example; in the first case mentioned, in this paper, the 

difference 
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difference between the observed and apparent time of the 
transit of is (18^52'. 37%3-18\ 52'. 9%8) = +27V'>: 
the deviation of the transit instrument has been found to be 
—•S'', 75 in time, and the number in the table, against N (=32°) 
is *39: the product of these two is — r',5: so that 27", 5 
^r',5=26",0 is the error of the clock at the time of observa- 
tion, which being positive shows that the clock was too fast. I 
shall here repeat that the observed time^ here alluded to, is sup- 
posed to be sidereal time : and therefore if mean solar time be 
employed in the observation, it must be converted into sidereal 
time, by any of the methods laid down for that purpose. It 
may be useful to remark that, in all observations of this kind, it 
is presumed that the proper adjustments of the transit instru- 
ment arc made previously to observation : and particularly that 
the axis of the telescope is rendered perfectly level : otiierwisc 
the observation will partake of the error arising from this source, 
and render a further correction necessary. 

I shall conclude by observing that M. Delambrc prefers this 
mode of adjusting a transit instrument to that of observing the 
passage of the circumpolar stars, which requires an interval of at 
least 12 hours, during which time considerable alteration may 
htive taken place in the rate of the clock ; and therefore cannot 
be conveniently practised except when the days are very sliort, 
and in a building constructed peculiarly for meridional observa- 
tions. Whereas the observations, here alluded to, may fre- 
quently be completed in a few minutes ; at all times of the year ; 
and ofteU by daylight. The tables are very easily computed, 
and therefore every practical astronomer who reipiires greater 
accuracy should calculate them for the latitude of his own ob- 
servatory. In which case, the labour will he very considerably 
abridged if he confines the table to the declination of those stars 
which are most frequently used by him for such comparisons. 

It may be proper to state, that the valoeb in tins table (except 
tliosc m the last line) must he multiplied by the following num- 
bers, Hfr any other parallel of latitude to the southward or north- 
worth of Greenwich : viz. if 

south P, by .979 norths'*, by 1.072 

north 1% by 1.023 4% by 1.0.99 

— 2% by 1.047 , 

so that in no parC^'of England will the correction amount to 
-rVOi, nor if within 2 degrees of the latitude of l^rccnwich, will 
it amount to ^V^h of the whole value. The laiA ipie, for the 
correction of thcciqck, is adapted to the latitude of Greenwich 
onl]f. 

Sukii 
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LXIV. On the Cure of a Case of Paralysis by Lightnj^*. ’ 


SiNjpE the period (17d4) wlieii Kratzenstcin attempted for the 
first time to make electricity of service in the cure of several dis- 
eases, a great' many works on this subject have been'puhlished. 
Some of them'have ainjpunced cures almost niiraculous ; para- 
lysis, tetanus^afiiess, and various sorts itifiblindness, have all 
yielded to the application of this stimulant. Others have main- 
tained, on tWdWtrarj', that electricity does not produce any use- 
ful effect. I^aps it would be well in this state of incertitude 
to submit the' question to a new examination. The contrariety 
which has been remarked in the resulu obtained by different phy- 


• From the Anffiltr de Chhnh'Jor 1822. 
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sicians equally worthy of credit, maybe owing in a great measure 
to different manners of operating ; some in fact eonteuting them- 
selves with isolating the patient, and placing him in communica- 
tion with the conductor of the machine, whUe others have regu- 
larly introduced the fluid into the suffering part by means of dis- 
charges more or less violent. But without saying more on this 
point at present, let us attend to the following /dci, which we 
extract from one of the scientific journals published in America. 

M. Samuel Leffers, of Carteret County, in North Carolina, 
had been seized with a paralytic affection which fixed itself on 
the face, and principally on the eyes. As he was walking in his 
chamber, a flash of lightning^truck him down senseless ; he came 
to himself at the end of twenty minutes, but did not recover 
perfectly the use of his legs for the rest of the day and itight. The 
next day he found himself quite recovered, and he sat down to 
write td one of his friends an account of what had happened to 
him ; his letter was very long, and he wrote it without the help 
of glasses. Since then his paralysis has never returned. M. 
Leffers thinks that the same shock which restored his sight^ has 
on the other hand injured the delicacy of his hearing. 

The article from which we have extracted this case, is fioip 
the pen of M. Olmsted, professor of chemistry ip the college of 
North Carolina. 


LXV*<jO>i Mailing made from ihe Tvpha latifolia, or Gi^ter 
^Cat"s-Tail. By Mr. William Salisbury^. 

The praiseworthy and successful cndea^gwirs of Mr. Salbbury, 
to open a new source of industry, peculi^y within the rea^h of 
the labouring poor, and of parochial woi khouscs, have received 
tha approbation of the Societyf both on their own account;^ and 
in the hope, that, by being recoided i||^cir volume, they may 
exdJA^thers to similar exertions. A material hitherto ynem- 
ploPI^ ^he spontaneous produce of pools and irreclaimable 
swamps in e^ry part of the kingdom, peculiarly fitted to seivo 
as the basis of domestic manufacture in the cottages of thc^oor, 
and the produce of which, whether sold or eniploved by themak- 
^rs^ will contribute essentially to the i^rease o/ their comforts, 
is not fp be Iightljf(|)assed over. One m the most serious priva- 
tion 9 to which cottagers in the agricultural districts are exposed, 
is that of cold dhriug winter, arising in part from the inadeq\^ite 
shelter afforde(W)y the hovels in which they live, and from, the 

^ the Traniacthn* of the Society for the EncottragfeneM oftArp, 
oatf Cmmerce, p. Viii. an^. 52. Thw* Qeies MMal 

wss voted to Mr. Sftfisbttry for this conftwication. 

want 
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want of bedding. Their own pecuniary resources are but too 
often insufficient to supply the more impciious demands for food 
and clothing | so that, in ordinary circumstances, their sufferings 
from cold, during (he hours intended by nature for repose and 
restoration, are excessively severe ; as those well know, who have 
seen, with satisfaction not unmingled with sorrow, the joy which 
the donation of a single blanket invariably produces. If those 
who have ^he opportunity, would instruct and encourage the in- 
dustrious poor in the manufacture of matting from the Typha, 
they wonid thus be cnal)lcd to supply themselves with an article, 
which, when employed as a cover to their damp floors, as cur- 
tains to their couches, and as an auxiliary to their scanty stock 
of bedding, would most materially contribute both to their com- 
fort and to their health. 

The material of which matting, and the rush-bottoms (as they 
are called) of chairs, are usually made, is the Scirpns hcustris, 
known in some parts of England by the name bull-rush, and in 
Durham and Northumberland by that of pelecive. It grows na- 
turally in deep slow streams, and is paiticiilarly abundant in the 
neighbourhood of Newport Pngncl in Buckinghamshire. 

The demand for this article, however, in the Newport Pagncl 
manufactories is considerably greater than that district can supply ; 
and, in consequence, large importations of the Scirpus made 
from Holland. Hence, in time of war, the article is often scarce, 
and at an exorbitant price. 

Prior to the winter of 1317, Mr. Salisbury, induced By a lau- 
dable desire of opening new sources of industry to the unem- 
ployed poor, dttemptj^d, in various ways, to apply the leaves of 
thp Typha latifolia or greater cat^s-tail) to the same pur- 
poses as the Scirpus, For this purpose he* was allowed, by the 
overseers of the parish of St. Iieorge, Hanover -square, to em- 
ploy some of their paupers in collecting about tons of the Ty- 
pha from the marshy |rainds about Liittle Chelsea and Clapham; 
and afterwards in manufacturing a part of it into mats,Jriidtets, 
hassocks, chair-bottoms, &c. 

Samples of these various articles were laid before the Society 
in December 1817; and it appeared, that with equal skill in 
manipulation, equally neat work might be produced from the 
Scirpus and from the Tfpha, It being, howcvcr,‘''a matter of con- 
siderable importance to ascertain the relative durability of the 
two articles under similar circumstances of ^dinary wear, the 
following experiment v/as made; — A piece best Dutch 

matting, at 2^. 6i/. a yard, and a similar one m Mr. Sfalisbury^q^ 
manufacture, were laid down side by side in the Society’s pre- 
mises on the ItSth of December 1817* Their relative situations 
were occasionally changed, fllorder to equaliae, as nearly as pos- 
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sible, the wear to which they are exposed ; and on 27th March 
1821 they were taken up and examined by the Committee of 
Manufactures. On minute inspection^ they appeared to be about 
half worn out, and there was no very perceptible difference in 
the condition of each. 

With regard to the relative expense. of procuring and preparing 
the two articles for manufacture, the Society possess no very cer- 
tain data ; as the use of the Typlia was at first set on foot chiefly 
in order to employ those parish poor who would otherwise have 
been idle. Two guineas were paid by Mr. S. for liberty to cut 
as much of the Typlui as he pleased from about ten acres of 
swampy land near Hammersmith. The matting has been sold 
at from 9d. to 15tf. per yard, and between 1000 and 1500 yards 
have been disposed of during the last three years. 

The Typha abounds in all marsh ditches and uncultivated 
swampy ground in every part of the kingdom ; whereas the Scir^ 
pUtS is found in quantity sufficient for manufacture only in cer- 
tain districts : hence the former must be much more accessible 
and cheaper than even the Scirpus of home growth ; and the So- 
ciety indulge the hope, that, by giving this notice a place in their 
annual volume, the knowledge and the use of so abundant and 
che^p a material may be extended throughout the kingdom, and 
may a means of domestic employment to the younger mem- 
bciVof poor families* 


LX VI. On a luminous Appearance seen on the datk Part of 
the M(H)n in May 1821. Communkaled in a Letter to the 
ttev^ Dr- PEAUboy, from the Rev, M. 

Dear Sir, — I ua^b this moment laid aside my telescope irom 
an examination of the moon. * The atmosphere was more fa- 
vourable for the purpose than 1 have obsfiived it to be for mariiy 
weeks ; and as it so happened, that at about the same age of 
tbe taS^'moon, 1 Itad caiefully examined the part in obscurity to 
look for B volcano, and had not in any part observed a remarka- 
ble appeatmoe, 1 was g2*eatly surpiised to find a paragraph in 
the pfibKc papers^ giving ^ detailed account of a volcano near 
Arhiarc/luSi seen on the very night I had satisfied myself that 
there was not even an appearance which could be mistaken for 
a volcano. I resumed the attempt tliis evening; and having 
parsed the enlightened part of the moon from the field, and care- 
Itilly avoided loo)ung at it, to have my eye in the best &tfit^ to 
discover any morq conspicuously illuminated spot initke unen- 
lightened part, I soon saw Aristcrchus very clearly^ having very 

♦ From the Memous of the Astrtilbmical Society of London. 

much 
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much the appearance of a amnll comet, on the moon’s surface*, 
h was then half-past nine : the moon 15" high, and 40® 16' west 
of the sun, I could perceive the shape to be extended towards 
GrimalduSy appearing in diameter equal -to one of Jupiter’s 
moons. I continued observing it till the moon was about 1 1 ® 
only high ; when it extended itself to right and left horizontally, 
and became so very faint for the last degree as to be $c<nrcely 
distinguishable : and having observed the occultation of a fixed 
star very near to it, at three minutes before ten I discontinued 
all further attention to it. The star at the instant before its oc-- 
cultation, from the then state of the atmosphere, appeared of 
about equal magnitude to, but far better defined than Arisiar» 
elms did at its most perfect appearance. My telescope mag- 
nifies about 80 times. The star which was occulted was 136 
Tauri: and came in contact with the li^b of the moon, as 
nearly as I could ascertain, at the advancing pole of libration ; 
and the instant of occultation was at 10‘* 5' 55", 9 P*M., Green- 
wich time, estimating Tamworth 6' 40",8 in time west of Green- 
wich. 

I had written thus far, when I recollected that, as the fol- 
lowing day was not a post-day, I could not call your attention 
to it, and that I should lose nothing in point of time by observ- 
ing the moon on the Saturday night ; but it proved cloudyf. 

Sunday night, a quarter before ten. — I have again examined 

* Would it not be possible for the makers of telescopic eye-pieces to in- 
troduce a half-inch motlior-of pearl micrometer (such as are usually divided 
into 101) equal parts) across the focus and field of the eye-glass, when the 
planets are the objects ufider examination? This would answer two valua- 
ble purposes. An observer might arrange that the planet fthoiild traverse 
the field entirely within the mothci-of-pcarl, and th\i| be enabled to prepare 
his eye by keeping it in daikncss : perhaps he might thus observe a satellite 
of Saturn which he had nev^r before seen ; or by using this method with 
Vchus (wliose light is far iSob brilliant to allow a satellite to be seen), a 
more certain opinion would he obtained on the subject of her having or not 
having one. It may be applied even to the light which Mars dlffu^CTKbvef 
the field. But this method of viewing the planets is, 1 am aware, in direct 
contradiction to an assertion 1 have lately hctird, that a very faint light is 
rendered visible by being near to, and perhaps nlthio the dillhsion of a su- 
perior one. I have not seen the arguments by which this opinion is sup- 
ported, or I should not perhaps have suggested this mode of searching for 
satellites. The other use of the microu»eter alluded to is that, as 6atnrn 
moves five seconds in an hour, the micrometer would measure any separa- 
tion of a planet from every star supposed to be a satellite ; and thus, after 
a tew hours* motion of Saturn, put the inquiry beyond dou^t. — M. W. ' 

+ Note bif one of the Secretarieft.— On the night here hlludcd to, when 
this phocnomen<Mi was invisisiblc at Tamworth, on account of thb clouds, it 
was (Ustinotly sce/i by me in the neighbourhood of London, through a 3^ foc!t 
refracting telescope. Its appearance was nearly similar to that described 
by Mr. Ward.T-F. Biiily. 
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the appeajaiice, iind find it about as distinct as it was about ten 
minutes before I discontinued observing on the night of the 4th. 
The spot is certainly Aristarchus; but it is now much more 
difficult to observe on account of the moon throwing much more 
light down the tube of the telescope^ and the luminous advancing 
edge being much nearer the spot, and my telescope having a 
large aperture : but I should imagine, if my 42-inch‘tube were in- 
closed in one which projected five or six feet beyond the object- 
glass, that the spot might be seen one night at least longer. 
When I first examined on the 4th the proportion of light thrown 
on the moon by the earth, and consequently on Aristarchus, was 
1*777 out of 2000 ; to-night it was only 1*422, a diminution of 
•355; consequently exactly one-fifth less light is reflected by 
the snot, to say nothing of the inconvenience arising from the 
addition of one-fifth, to the light of the moon. Hevelius de- 
scribes Aristarchus under the name Mom Porphyrites^ as au( 
ex rupe riilrd, nut salulo (this, by the by, is impossible ; for the 
moon’s attraction of gravity to its centre would not%dmit of a 
cavity of sand (loose sand) similar to Aristarchus) sive terra ru- 
bicunda consiare, aut prorsus ardene^ sive perpetuo igne exun- 
dare. .Its colour must therefore have greatly changed since 
1644, for it is singularly while when illustrated by the sun ; and 
when the other parts of the moon arc yellow, or faintly red, this 
preserves its predominant whiteness; and its appearance on the 
4th and 6th instants was similar to the light of the glow-worm. 
Could any light, such as we read is occasionally seen on the 
mountains of Asia Minor, or the phosphoric fire near Derbcnd, 
be peculiar to this cavity of the moon ? and if so, has it changed, 
and docs it change the colour of its flame ? 

Your polite attention to me when in town has occasioned my 
taking the liberty of troubling you with these hasty observations, 
which I would have put into a more regular form, but 1 am go- 
ing to the philosophical lectures at Inrmingham this evening ; 
and; in order to save tliis day’s post, I must now conclude with 
begging you to accept my esteem and thanks. 

I am, dear sir, 

Yours very sincerely, 

Tam.vortb, May 4, 1821 . MrcHAKL WaeD. - 


LXVII, 



[ 293 ] 


LXVII. Notices respecting New Books. 

A Geological Stirvey of the Yorkshire Coast \ describing the 
Strata and Fossils occurring between the Humber and the Tees, 
from the German Ocean to the Plain of York. Illustrated 
with numerous Engravings. By the Rev. George Young, 
A.M. and^ioHS Bird, Artist. 4to, pp. 328. Whitby, 1822. 

It is not a little remarkable, that while philosophers have for 
ages been employed in contemplating those bright orbs which 
bespangle the sky, soaring on the wings of science through the 
regions of immeasurable space, surveying the magnitudes, sta- 
tions and motions of the heavenly bodies, and in studying the 
laws which govern the remotest planets, little attention has been 
devoted to the planet we inhabit. It is true, that viewing the 
features and exploring the depths of the earth on which we tread, 
is not so attractive as the pursuits of astronomy ; but the study is 
neither lApinteresting nor unimportant, and has an equal claim 
on our attention. 

That a study of such importance as geology should hitherto 
have had so small a share among scientihe pursuits, is the more 
remarkable, since at a very remote period men began to penetrate 
into the bowels of the earth in quest of the shining metals, and 
other valuable products of the mineral kingdom ; and the attention 
of the learned, both in ancient and modern times, has often been 
directed to the nature and classification of minerals. To these 
objects their pursuits were limited until within the last twenty 
or thirty years, few philosophers attempting to investigate the 
structure of the earth itself ; or, if they did, they rather indulged 
in wild conjectures than entered into a sober and patient exami- 
nation of the facts. Geology has now, however, begun to assume 
its proper rank among the sciences, and, desisting in a great mea- 
sure from the flights of fancy, has been proceeding in the more 
legitimate track of laborious research. But although the collec- 
tion of geological facts has been rapidly accumulating, yet, if wc 
may judge from the jarring opinions held on the subject, we have 
not obtained suflicient data for establishing a general theory of 
the earth, or satisfactorily explaining the natural causes em- 
ployed by the Creator to bring our globe into its present state ; 
which, as all agree, is widely different from its original. Much 
has however already been achieved by the labours of geologists. 
They have examined the character and form of large and in- 
teresting portions of the crust of the earth in various regions 
of Europe, and particularly in the British Isles ; and from a re- 
view of existing facts, they have ai rived at some iniporiant coii- 
cliisions, now gcnerallv admitted. The chief thing therefore 

t<» 
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to be clone in the present stage of the science is to eniicli it with 
ample stores derived from actual observation ; to collect inforina* 
tion concerning the character and relative positions of the sub- 
stances composing the solid part of the globe ; to s]}ccify their 
arrangement, extent and localities, and to notice such hints as 
they may furnish for elucidating the history of our planet. Every 
addition to these stores will serve to enlarge and consolidate the 
basis on which a true theory of the earth, if such can be found, 
must necessarily rest. 

Although the British Isles have been very attentively surveyed, 
and every thing relating to the geological features of some di- 
stricts examined and made known, yet there arc considerable por- 
tions of the country, and these very interesting, to which the 
researches of the geologist luivc not yet extended. To fill up 
one of these blanks is tlic object of the volume before us : the 
district it embraces is extensive and important ; and such has 
been the labour of the two gentlemen who have undertaken the 
task, that they have with unremitting ardour explored the whole 
fine of the Yorkshire coast, from the Humber to the xees, visit- 
ing* every part of the interior likely to throw light on the objects 
of their research. Scarcely a hill or a valley, a cliff or a chasm, 
remains unexamined; scarcely an alum rock, a coal pit or a 
quarry^ or any other remarkable opening in the strata, has been 
left unvisited, and the result of their labours is now laid before 
the public in a well- written memoir, illustrated by such engrav- 
ings as fully expksin the subjects referred to in the text. 

The work ;s divided into three parts. The first consists of ^a 
minute description of the strata; the second part is devoted to 
an nccourit of the organic remains discovered ; and the third part 
consists of general observations, with such facts and inferences, 
hints and conjectures, as their labours have suggested. 

The limits of a Magazine are much too narrow to do justice 
to a work of this nature, either in the way of analysis or extract: 
we shall therefore content ourselves with quoting from the facts 
and inferences some observations of the authois on the hypothesis 
of successive creations gr formations of strata, contended for by 
some geologists, but to which they arc opposed. They say, 

‘‘ Of our fossil organized substances, sonic correspond ^ith 
recent animals and vegetables, others have no recent analogues 
hitherto known ; and tliesc two classes are so intermixed, Jhat 
we'camiot regard the latter as more ancient than the formed — ' 
It is a fashionable opinion among geologists, that the animals 
anci vegetables imbedded in rucks, are morbor less ancient, adq 
differ moic or less from the present afVimals and vegetables, ac- 
cording as they arc lower or higher in the series of strata. Suclv 
authors speak nl different races being successively cicatod and ' 
' ’ destroyed ; 
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destroyed ; each succeeding race approaching nearer to the pre<* 
sent genera and species. According to them, there was first a 
world of zoophytes ; and this being destroyed was followed by a 
world of cockles, or such like bivalves ; which cockle u-orld being 
also ruined, was succeeded by a world of crocodiles or huge li- 
zards, destined to perish in their turn, to make way for other 
creations ; a few stragglers from each lower world being alloived, 
however, to ascend and hold a station in the world next above : 
but all the inhabitants of these numerous worlds became extinct, 
before the creation of man, and his present fellow-tenants of the 
globe. Some go so far as to assert, that not one fossil species 
agrees exactly with any living species ; except a few species found 
in the alluvium, which by ]}eculiar favour have obtained a kind 
of apotheos^Sy having ascended from the world last destroyed, to 
figure in the present.-— These notions, which seem to have gained 
currency chiefly through their novelty and their wildness, it is 
impossible to reconcile with facts. No such gradation exists; 
but we seeirin all the beds, whether higli or low, organized sub- 
stances that have recent analogues, and others that have not ; 
and find as large a proportion of the latter in the oolite and the 
chalk, as in the aluminous strata. Zoophytes abound most in 
the chalk and the oolite, while in the lowest shale we seo^oysters 
and other shells, corresponding in every respect with living spe- 
cies. Indeed, there are some shells, particularly ostracites, am- 
monites, and belemnites, that exist in almost all the strata con- 
taining organic remains. They occur in the chalk and the oolice, 
and in the lowest shale : nay, they occur in much lower^ or, to 
use the common phrase, older strata ; for Dr. Maceulloch dfs- 
covered belemnites in Garvh island, in limestone alternating^itii 
gneiss and quartz rock'^. The idea, that none of our fossil ani- 
mals or vegetables can be assigned to any recent species, cannot 
be admitted, without shutting our eyes against the clearest evi- 
dence ; and several genera and species now regarded as extinct, 
may yet be found recent. Many countries, rivers, and creeks, 
remain to be explored ; and doubtless the ocean contains living 
treasures hitherto unseen. Brown in his Travels in Egypt, &e, 
(p. 70), observes, tliat, with the exception of some eels, none of 
the fishes which he found in the Nile correspond witli the Euro- 
pean. fishes: and every scientific traveller discovers in distant 
parts pf the world, new species, and even new genera, of animals 

7 Description of the Western Islands, ii. p. 512. It is worthy of notice; 
that t)r. M. observed In llasay M. Sky, a series of strata, reposing on gray 
wackd schist, conglomerate, and gneiss, bearing a strong analogy to -part of 
our strata ; consisting of ^white sandstone, dark blue shale with thin seams 
of coarse limestone, and below that, red sandstone. The shale contains am- 
monites, ostracites, grynhites, belemnites, &c. Ibid. i. p. 250, ike. 


and 



296 Notices respectirfg New Books. 

and plants. Within these few years, the irigonia, which was 
deemed an extinct genus, has been found recent ; and the same 
remark is applicable to a few other genera. After the recent ac* 
cessions which natural history has acquired, particularly the dis- 
covery of the ornithorhynchus and of the animal of Stronsay, we 
need not despair of seeing the lizard-fish in a living state. 

“ The authors of the hypothesis of successive creations, oxfor^ 
mations as they arc more frequently termed, have not told us 
what we are to make of the extensive strata containing no or- 
ganic remains, or next to none, intervening between strata that 
abound with them. Was the creative power suspended or con- 
tracted for some ages ? Did worlds of barren sand alternate with 
worlds replete With life ? 

We have other objections to produce against this theory, but 
they will appear with more advantage under the next observation. 

“ We have reason to believe, from the facts before us, that no 
considerable interval occurred between the deposition of the se- 
veral members of our strata ; but that they were all deposited 
nearly about the same period. — The doctrine of successive forma- 
tions is connected with the opinion, that ages intervened between 
one formation and another; and that the lowest strata are of 
very high antiquity, while the upper strata, such as the chalk 
beds, are comparatively quite modern. To the same sj^tem be- 
long the notions, which we have already exploded, that the ani- 
mals petrified in the several formations are peculiar to these for- 
mations, and that they have lived and died on the spots where 
we find them. 

As the formation system has many learned and zealous advo- 
cates, it is the more necessary to set forth the leading facts, from 
which we draw the conclusion, That the different members of oUr 
strata have been all deposited nearly about the same period. 

( 1.) The breaks in the strata arc not limited by the boundaries 
of any particular member' of the series, but affect the whole tn’ass 
of the strata at the places where they occur. Had the strata been 
deposited in successive formations, separated by ages, or long 
periods of time, we ought to find in the lower formations their 
own peculiar breaks and irregularities ; and might expect to see, 
in numerous instances, breaks leaving off at the limits of the ke- 
)V.^ral formations; and to observe the materials of the higher for- 
in,qtiqps descending into the fissures of the lower. NoW^^'When 
wet,ppccejye 9 on the contrary, the same breaks passing dlifyc^ly 
.thfougli the aluminous beds, the c^l measures;' the Oolite; ^ttod 
, tl^e iqterjnediate strata, withoiSmny regard to sOp^dsed^- 
,ii|atio|^‘s, it is natural to conclude, that thedivision of the stfbta 
formations is the work of fancy? We do'ttdl?;-kldeBd, 

aiiy one break crossing the whole scries; bbt We dfed il dtfe- 

" ‘ cession 
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cession of breaks connecting the different members, and showing 
the whole to be, not a series of formations, but one grand for- 
mation. — The effects of the denudations of the strata lead . to the 
same conclusion ; for the chalky the upper shale and the oolite, 
have been swept away together between Speeton ^nd Filey ; ' and 
the aluminous beds and red sandstone have been involved in the 
same destruction towards the Tees. 

(2.) Most of the breaks or dislocations have taken place when 
the strata were but half consolidated ; so hard as to break, ^ yet 
so soft as also to bend. This fact deserves particular notice, as 
being, in our opinion, the most decisive evidence of the point in 
dispute ; especially when viewed in connection with the fact last 
stated, and with the remarks made above (§ 12) on the indura- 
tion of the strata. Had the strata been of different ages, we 
should have found at the breaks that pass through several mem- 
bers of the series, indications of the greater hardness of the lower 
beds, and softness of the upper, at the time when these breaks 
occurfifsd. But, instead of this, we see in the bends, undulations, 
and contortions, accompanying the breaks, indubitable proofs, 
that the beds which are now the hardest were capable of being 
bent at the era of these dislocations, and the lowest as much as 
the highest. The undulations in die ironstone and hard sandstone 
on both sides of Scarborough ; those in the sandstone at Haiburn 
wyke ; those in the hard bands of the aluminous strata at Peak 
and Robin 'Hood’s Bay; and those in the dogger near Saltwick, 
on the east side of Whitby harbour, and ii^ the sandstone on the 
west side, may be quoted as examples. They show, that as the 
great breaks on the coast run through the entire mass of the 
strata, wherever they occur, so they must have taken place when 
every part of the mass was somewhat flexible. In some instances, 
indeed, the curvature of a bed is partly owing to small cracks or 
rents ; but independent of such cracks, there is a real bending 
of, the mass of the stratum.— Even die denudations present ap- 
pearances, indicating that they must have occurred; when the 
strata were but half consolidated ; for it is difficult to explain, on 
any other principle, the extent to which the. hard strata hiVc tlitis 
been demolished.— These facts it is impossible to reconcile with 
the formation system. 

. (3.) The conformity and close succession of the strata, viewed 

in connection with their contents, also furnish insurmountable 
dUpiciilties in the way of the system. — The members of the strata 
.flgcoeed each other so closely, and with so little appearance' of 
intfirmptions, or long intj|ffals, between their deposition^ that 
'thf abettors of this theory must find it difficult, if not fuip^slble, 
to determine where one formation ends, and another begins. The 
nvembers of the series often run into one another. The chalk 
.Vol. 59. No. 283. ylpril 1822. P p inight 
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nuglit l>e deemed one of the most distinct formotions i and yet 
we have seen that at its junction with the upper shale, there is a 
gradual transition of the one into the otlier, the clay growing 
chalky, and the chalk clayey* Similar appearances occur at the 
junction of other members of the aeries ; and even where there 
is a distinct line of separation, the evenness of that line is a proof, 
that the inferior member has not Iain so long uncovered by its 
successor, as to allow the hand of time, or accidental causes, to 
produce inequalities in its surface.-*- Besides, the contents of the 
strata do not accord with the formation system. If each member 
of the series was formed so leisurely, and if its animals expired 
oil the spots whidi they occupy, why are almost all the larger 
petrifactions, particularly the large marine animals, so mangled 
and broken ; often parted into a thousand pieces, and their frag- 
ments scattered in all directions ?— Again, if the strata were 
formed in the way supposed, why do we find in so many of them, 
both low and high, masses or fragments of petrified wood } Why 
is there wood in the alum shale, the ironstone, and the oolite, as 
well as in the coal and sandstone strata ? Had each world its 
own trees, as well as its own animals ? Where are the soils in 
which the successive races of vegetables grew } And why are the 
plants and the shells, the trees and the fishes, of these numerous 
creations, blended together ?— On the whole, the formation sy- 
stem may please the imagination, and give scope to the fancy, 
but it will not stand the test of an appeal to facts. 

The basaltic dyke bears such strong marks of liaving been 
composed of fused matter, thrust upwards through a fissure in the 
strata, by volcanic agency, or something akin to :t, tlmt we may 
reasonably^ presume, that such agency may have been employed 
in raising the strata out of the ocean in which they were depo- 
sited. — Some may think, that we should have placed this obser- 
vation among our conjectures^ rather than among facts and in- 
ferences : Init the appearances of igneous origin presented by our 
whinstone dyke, and other similar dykes, are so strong, as nearly 
to reduce the matter to absolute certainty*. Had the fissure oc- 
cupy by the whin dyke been filled from above, as some supposes 
whence were the materials derived ? There are no strata above 

N 

• Tbe Rev. A. Sedgwick, Woodwardian Professor, Trinity College, Cam- 
bridge, examined the rocks of this coast a few months ago, and having paid 
pMtlciilar attention to our basaltic dyke, and to some trap dykes near New- 
castle, and in High Teesdale, was fully convinced, that the evidence for their 
ignepus origin appears quite complete. Near Caldron Snout, he found the 
limestone, where it comes in contact trap, converted into a gra- 

nular mass, in which you lose all trace ot OTganic remains ; but gradually 
recovering its usual texture at the distance or a few feet. The coal shale, 
under the same circmnstances, is so indurated as to resemble a piece of 
stone. 

capable 
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capable of filling it ; and if we could suppose that all the higher 
nienibcrs of the series once extended over the space through 
which the dyke runs^ which of these strata could supply the re* 
quisite materials ? VVliy are the numerous cracks and fissures, in 
^e oolite and other strata, not filled with the same substance ? 
And, since so many of the upper beds consist of limestone, why 
does the dyke contain so small a portion of calcareous matter } 
If the fissure was filled from above, by secretions from beds that 
have been washed away, why docs it not every where reach the 
surface ? Or rather, as it is harder than the strata washed away 
from it, why docs it not every where stand up above the surface 
like a wall, as it does at Langbargh and some other places ? Be- 
sides, why arc its contents disposed in large oblong blocks, lying 
across the fissure ; and not rather arranged in a stratified form, 
or suspended in stalactitic masses ? Above alt, why is the dyke 
throughout its whole length composed of crystallized matter, and 
that matter not at all affected by the nature of the various strata 
through which it passes? In its progress from Mayhecks to 
Cockfield, it crosses the blue limestone and the sandstone strata 
above it, the coal measures of our hills, the aluminous strata, 
the red sandstone of Cleveland, the magnesian limestone, and 
the Durham coal measures, arriving at, or approaching, the 
metalliferous limestone 5 yet the diversified nature of the beds 
through which it runs has no effect on it. Now, as the substance 
and structure of the dyke are neaily uniform, and have no con- 
nection with the nature or composition of the beds which !t tra- 
verses, wc are compelled to think, that iris all derived from one 
common source, and that source not above but below. And 
when wc also see along its course, effects produced by it, exactly 
corresponding with the effects of ignited matter, what are we to 
believe, but that its substance has been forced upwards in a state 
of igneous fusion ?— Hence, as we have seen that this dyke is 
connected with slips or breaks of the strata, it is natural to con- 
clude, that tlie same kind of agency which forced up ignited 
matter into fissures of the strata, may have been employed in 
raising the strata themselves, out of the ocean in which they were 
formed.” 

This work is embellished with a geological map, a section pi 
the strat^, and seventeen lithographic plates, coloured. , 

whp are fond of a fine plate, would probably have preferred thal^ 
they should have been engraved on copper 3 but these, which ara 
executed by one of the artists, give an excellent idea of thd va>‘ 
ripus subjects they arc illustrate, and perhaps mqi^g n^- 

tiiral than finer engravings. 
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Jin illustration of the Genttjs Cinch^; comprising iJescrip- 
iions if all the Offidnal Peruvian Barks, including several 
New Species, &c. &e. By Aylm^br Bourke Lambert^ Esq. 
F.R.S. A.S. and G.S, Vice President of the Linnean Society, 
&c. 4to. pp. 180. London, 1821. 

If, as will scarcely be doubted, the Bark is one of the most im- 
portant plants in the whole vegetable kinjgdom, then every infor- 
mation respecting the varieties of its species, the places where it 
is to be met with, andhthe medicinal qualities it possesses^ must 
be considered as a valuable addition to the knowledge hitherto 
attained on the subject. Since the first discovery of this va- 
luable plant to the present moment, no one has devoted so much 
attention to it as Mr. Lambert. In 1797 he published a De- 
scription of the Genus Cinchona \ but since that time so many 
additions have been made by the illustrious travellers Humboldt 
and Bonpland, as well as by the authors of the Flora Peruviana, 
that he has been induced to give some additional illustrations on 
the subject. 

Mr. Lambert entirely confines himself to the botanical defini- 
tions of the species, and gives more correct diagnoses of the spe- 
cies than has hitherto been done. To these he has added an 

S count of the Cinchona Forests of South America, from the 
irmaii of Humboldt; a Memoir on the different species of 
Quinquina, by Mr. Laubert, translated from the French; and 
four dissertations on iVarious plants of South America. These 
documents afford every information relative to the history Rnd 
various qualities of Barks, and .contain much that is valuable and 
interesting, ndi only to medical men, but to the general reader. 

It would be foreign to our purpose to quote Mr. Lambert’s syn- 
opsis and description of the various species of Cinchona, which 
are given with that care, minuteness, and scientific detail, which a 
skilAi) botanic alone could appreciate. 


Recent Publications. 

Tracts on Vaults and Bridges ; containing Observations on the 
various Forms of Vaults, on the taking down and rebuilding 
London Bridge, and on the Principles of Arches ; illustrated by 
extensive Tai)ics of Bridges. Also containing the Principles of 
Pendent Bridges, with reference to the Catenary applied to the 
MeVihi Bridge, and a theoretical Investigation of the Catenary. 
With 30 engravings. 8vo. 20s. 

The Use of the Blow-Pipe in CSffinical Analyses, and in the 
Ei^^miilation of Minerals. By J. J. Berzelius, Member of the 
'Abademy of Stockholm, &c. &c. and translated from the French 
of M. Fresnel, by J. G. Children, F.R.S. London and Edin- 
burgh, 
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burgh, ^.L.S. &c. &c. . With a. Sketch of Berzeliuses System of 
Mineralogy ; a Synoptic Table of tbs principal Characters of the 
Pure Earths and Metallic Oxides, before the Blow-pipe ; and 
numerous Notes and Additions by the Translator, 

Observations on Leonardo da Vinci’s celebrated Picture of the 
Last Supper. By J. W. De Goethe, Author of Werther, &c. 
With an Introduction and Notes. By 6. H. Noehden, LL.D. 4 to. 

Journal of an Expedition 1,400 Miles up the Orinoco, and 
300 up the Arauca ; with an Account of the Country, the Manners 
of the People, Military Operations, &c. By J. H. Robinson, late 
Surgeon in the Patriotic Army. 8vo. 15s. 

A Letter to Daniel K. Sandford, Esq. Professor of Greek in 
the University of Glasgow, in answer to the Strictures of the 
Edinburgh Review on the Open Colleges of Oxford. — By a Mem- 
ber of a Close College. 25. 6i. 

A Comparative Estimate of the Mineral and Mosaical Geo- 
logies. By Granville Penn, Esq. 

An Inquiry into the Opinions, Ancient and Modern, concern- 
ing Life and Organization. By John Barclay, M.D. Lecturer 
of Anatomy and Surgery, Fellow of the Royal Collegje of Physi- 
cians. 8vo. 145. 

The Inverted Scheme of Copernicus, with the pretended Ex- 
periments upon which his Followers have founded their Hypo- 
thesis of Matter and Motion, compared with Facts ; the Doctrine 
of the Formation of Worlds out of Atoms by the power of Gra- 
vity and Attraetion, exposed as foolish|. and completely refuted as 
ialse ; the Divine System of the Universe proved by Astronomi- 
cal Tables to be true. To which is prefixed,, a Letter to Sir 
Humphry Davy, Bart., President of the Royal Society. By B. 
Pxescot, Esq. 8vo. Ts. 

A UniversalTcchnological Dictionary; or. Familiar Explana- 
tion of the Terms used in all Arts and Sciences ; containing De- 
finitions drawn from Original Writers. By George Crabb, A.M. 
Parts I. and II. 4to. 9 j. each. 


LXVIll. Pioceedings of Learned Societies. 

ROYAL SOCIETY. 

March 14 and 21. On these evenings a paper on the A^pys of 
Steel, by J. Stodart, Esq. F.R.S. and Mr. Faraday, Chemical 
Assistant to the Royal Institution, was read. 

Satisfactory experiments on these alloys having been previ- 
ously made on a small scale in the laboratory of the Royal Imti- 
Uitiou, they were extended foi the puiposc oi inanufactuie, and 
. the 
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the product3 proYcd equal> if mi 9tt|ietior^ ta the toaller p^oducls 
of the bbcNratory* 

The most valuable ailoya formed with ateei, were those fovnicd 
with silver, platinuin, rhodium^ iridiom, efimiiun and paHadium, 
in the proportion of one hundr^th of these metals, ^cept silver, 
with x^ich steel will combine only one. five hundredth pmt; 
when more is fused, the metals form only a mechanical mixture. 
The alloys are applieable to every purpose for which good steel 
is employed, but the cost must ever prevent their general appK* = 
cation. 

Platinum and rhodium combine with steel in every poportmii^ 
forming with some of the higher proportions beautiful compounds, 
the colour favourable for inetaliie mirrors, and not subject to 
tarnisli iu the air. 


’ ASTRONOMICAL SOCIETY OF LONOON. 

April Id.— -VarioiK papers were read at this meeting. The 
first was a communication from Mr. Lambert, giving an account 
of the result of his calculations relative to the longitude aiid 
latitude of the Capitol, in the City of Washington. The second 
waa a list of observations of the planets, during the period of 
thew, respective oppositions, in the preceding year : with codl- 
puiatious of their longitudes and latitudes, with a view to cov* 
leet the errors of the tables, from Mr. Groombridge. The third 
eottsisled of a varietyv^.fommunications from Major*General 
Sir Thomas Brisbane r tome relating to the determination of the 
position of several places, others detailing some observations on 
the magnetic needle ; and «t11 of them of considerable interest : 
but the most remarkable (because the most singular) was his ac» 
count erf an occultation of the planet Mercury by the Moon,' 
which was observed ai sea ; and he adds that, at the emersion, 
the planet appeared to have retrograded 2' on the disc of t^e 
Moon. The fourth was a communication from M. Littrow 
specting tjie practicability of making use of the pole star, at ahy ’ 
time that it is visible^ for the purpose of determining the latitude 
of the place of observation : with a collection of useful tables. 
The nc^t meeting ol the Society will be on Friday, May 10th. 


QROWGICAb society OF CORNWALE. 
last Report the following papers have been read t 
On the.JMlneral Productions and Geology ot the Parish ol 

Caine, £sq. F.R.S. M.R.I.A. Meinberof (He 

AdNdiJfagL^ nhich Coiiiwdll poouCSwCs foi the 

oi 
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I 

•f Geokigy) aiKl m the Use ertiich tnay be made of tliem. By 
John Hawkins^ Esq. F.R.S. Honorary Member of the Society* 

On Stratification, and on the external Configuration of the 
Granite of Cornwall. By John Forbes^ M.D. Secretary of the 
Society. 

On the Gwitliian Sands. By Henry Boaae, Esq. Treasurer of 
the Society. 

On the Slaty Rocks of Cornwall, more particularly on those 
miially ^nominated Killas. By Dr. Forbes. 

Additional Observations on the Temperature of Mines. By 
R. W. Fox, Esq. Member of the Society. 

Notice on the Geology of Nice. By G, C. Fox, Esq. Member 
of the Society. 

Some Account of the South Amerioan Mines. By the Rev. 
John Trevencii. 

Some Account of the Mines of Pasco, in South America. By 
Mr. Richard Hodge. Communicated, with additional Obser- 
vations, by Sir Christopher Hawkins, Bart. M.P. F.RJS. Member 
of the Society. 

Some Account of the external Features (natural and artificial) 
of a ^untry, froftfRUrttich its Geological Structure may be in- 
ferred. By Dr. Forbes. 

Notice of the Quantity of Copper raised in Great Britain and 
Irekiid in the Year ending June, 1821. By Mr. Alfred Jenkyii, 
Member of the Society. 

Notice of the Quantity of Tin raised itf Cornwall in the Year 
ending June, 1821. By Joseph Carnej Ebq. F.RJS. 


INSTITUTE OF FRANCE. 

SYNOPSIS OF GEOGRAPHICAL RESERCHES KBSPECTFNG THE IN- 
TERIOR OF NORTHERN AFRICA, BY M. WALCKBNABR. 

The task assigned to the author by the Academy was to ex- 
amine ail itinerary from Tripoli to TiinbuctoU, translated by a 
French Morocco consul from the Arabic of the Cheyk'-Hagg- 
Cassem ; this was an aged agent that served as a guide tO'the 
caravans in their journeys to Timbuctou. 

M. Silvestre ile Sacy being in possession of another itinerary 
from Tripoli to Timbuctou, written in the vulgar Arabic, trans*^ 
lated it at my request. The annexed words by tlie author, ter- 
minate his itinerary : Composed by me, Mohammed, the sofi 
of Aliji tiie son of Foul ; my father was a free citizen, my mother 
a black slave ; i*iy country is Teraoubez and Tomboctou.’* 

These two itineraries are of considerable importance for the 
geography of Africa, and I intend to publish them*, accompanied 

• It has not yel appeared, but is announced as on the eve of publication. 

with 
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with a map or chart; this last differs in many essential points 
from all that have hitherto appeared. 

The regions in the interior of Africa^ known by the name of 
Soudan, are rich and abundant in gold and ivory, and fertilized 
by large rivers and considerable lakes, interspersed with an im- 
mense population. 

Mahometanism, which has overthrown and founded so many 
states, kingdoms, and empires, has effected important revolutions 
in the centre of Africa. The northern parts of the continent 
bordering on the Mediterranean were from very ancient times 
inhabited by civilized nations : and the Phoenicians, Carthagi- 
nians, Greeks, and Romans, flourished there in commerce and 
the arts, while the tribes of the interior, separated by vast barren 
spaces, remained barbarous. 

Mahometanism, in subjecting all the north of Africa to a na- 
tion accustomed to traverse immense deserts, has proved a potent 
cause of civilization. The Arabs transported the camel with them 
into Africa, and the Moors that led a wandering life and had is- 
sued originally from Arabia, luviled their conquerors, whose lan- 
guage and customs were similar, as compatriots and not as usurp- 
ers. Till then, obstacles almost insurmounulble were opposed to 
any civilized nation that would penetrate into the Soudan. 

The Arabs without difficulty commenced a direct intercourse 
with the rich regions beyond the great Desert, and from which 
gold had long been deMrted. They sent regular caravans, which 
appear to have pasideiK^t first through the Fezzan and Agadez, 
as in that direction IM Desert is intersected by a considerable 
* number of oases, or fertile spots insulated in t^e midst of sands. 
But afterwards, when the empire of the Khaliphs had extended 
to the western extremities of Africa, and even into Spain, other 
caravans took a direction through the valleys of Sus, Darah, and 
Tafilet, which lie to the south of the kingdom of Morocco. 

Colonies of Moors and Arabs were speedily established in va- 
rious regions, and zealous missionaries penetrated into them. 
Human sacrifices were abolished, and the religion of Mahomet 
was a commencement of civilization among the Negroes. This 
horrid superstition, however, is still practised in countries more 
to the south, approximating to the Gold Coast, to Guinea, and to 
Congo* 

The empire of the Khaliphs had its revolutions, and these, to- 
gether with the wars between the Spanish Khaliphs and the Afri- 
can of the dynasty of Zeirites produced more frequent transmi- 
grations to the countries beyond the great Desert. 


LXIX. Jw- 



p 305 ) 

LXiX. Infetligence^ qrid Miscellaneous Articles. 

TUB SOUtH^EA lSLANBERS. 

C/AmrN TnoiitfAS Manby» who has been a voyage roCHi'l the 
woild^ states^ that he is enabled to prove that all the islands in 
the South Seas are pe6pled from the same stock ; the language 
much resembles, and the same hieroglyphfeal characters are un- 
derstood from one extreme of th^ Paclhc Ocean to the other. 
As a proof of it, Capt. Manbv submitted to be tatooed at Ota- 
hieta, and received from the king and qitCen the investiture of 
the highest honours they could besto v * -which is, a circle or 
garter beloiV the knee of the left leg, and a star nearly resem- 
bling a Maltese cross, beautifully executed on the skin, with 
otlier devices, which hieroglyphically related a cniious adventuie 
never to be effaced or forgotten. On leaving Otabieta, Captain 
Manby proceeded to Owhyhee, the largest of the Sandwich Islands, 
a distance of near three thousand miles, where every hierogly- 
phical character, tatooed on him, was deciphered most accurately 
by an old priest beloiiging to the Moral of King Tomahamaha, 
wlio related every dr6bmstatice with wonderful exactness, whieh 
greatly amused the king and all his queens, who made the Cap- 
tain many valuable presents, and all showed him the most marked 
attention during the time he remained at the island. 

At all the other islands, the same true and exact translation 
was always given, and created the greetdftt mirth wherever the 
characters were read; and such was the kknusemeiit it afforded, 
that the islanders would often watch for the Captain bathing to 
read an adventure which afforded many good-humbured jokes. 

Captain Manby having obtained the interpretation of several 
hundred characters of an hieroglyphical nature^ he intends 
speedily to publish them, which must prova of the utmost utility 
to future navigators, and throw a new light on the history of the 
Innumerable islands that lie scattered over the immense surface 
of the great Pacific Ocean. 

ON RESPIRATION. 

On Tuesday thf I6th instant, Dr. Roget gave his eiglTth lee* 
ture on Compare Jve Physiology, at the Royal Institution. Ih 
this lecture he took a comprehensive view of the sul^ct of Re- 
s{iiration. *rhe necessity of this function, he remarked, u^d 
searoely have been anticipated, from our jirevious notions of the 
wants of an a;>imal, founded on the known properties of or^ 
ganiaed matter ^ and yet observation shows, that the continuance 
of life is more jnmediately dependent on lespiration, than even 
on the ciioulation itself. In^ects, foi example, that live without 
’ Vol. Nt.. JJS, Apul 1S22. Q q any 



306 On Respiration^ 

any vascular circulation of their juices, require the free introduce* 
tion of air into every part of their bodies. The necessity for air 
appears, also, to be more urgent than for food ; since animals 
may subsist a considerable time without nourishment, but all will 
speedily perish if deprived of air. The results of Spallanzani’s 
numerous experiments were stated in illustration of this prin- 
ciple. 

Aquatic animals being precluded from the benefit of the direct 
action of the air in its gaseous state, or as it exists in the atmo- 
sphere, receive its influence through the medium of the sur- 
rounding water, by which it is absorbed in large quantities, and 
applied to the organs of respiration. In the lower Zoophytes, 
this influence appears to be exerted by the intervention of the 
surface of the body: so that in the Polypus, for example, while 
the interior surface digests the food, and performs the ofiice of a 
stomach, the external surface probably acts as an organ of re- 
spiration. Many of the Vermes appear, in like manner, to have 
an external respiration : this is the case with the leech and the 
earth-worm, in which a superficial net-work of vessels receives 
the influence of the surrounding fluid. In some genera of this 
class, it was stated, this structure is confined to particular parts 
of the surface ; and in others, again, the respiratory organs shoot 
out from the body in the form of bushy fibrils. The different 
situations of these arborescent gills, which are frequently kept 
ill incessant motion, were pointed out in several orders of mol- 
luscous and crustaceoue animals. 

Dr. Roget then proca^ed to examine the extensive series of 
animals in whom respiration takes place in the interior of the 
body: beginning with the holoihurwy the ramified tubes of 
which exhibit the first trace of a structure adapted to this ob- 
ject ; the asleriaj and the eohinus^ in which the arrangement is 
somewhat more complicated ; and the larger Crustacea, as the 
lobster and crab, in which the filaments are collected into a num- 
ber of pyramidal organs on each side of the body, protected by 
the shell, and terminating with the more regular structure of 
gills proper to the ordinary Mollusca, and Fishes* The disposi- 
tion of these organs, with reference to the shell, and to the aper- 
tures in the mantle, by which the water is admitted to them ; 
and the provision of tubes, capable of being extended and re- 
tracted, in those shell-fish that burrow in the sand; were se- 
verally pointed out and described. The two auxiliary hearta of 
the cuttle-fish, at the origin of the branchial arteries, by which 
the blood of that animal is propelled with force to the respira- 
tory organs, while the principal heart carries on the aortic or 
greater circulation, were particularly noticed. 

The importance of the respiratory functions increases* as we 
* rise 
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rise in the scale of animals* In Fishes^ the gills form a conside- 
rable portion of the system^ and their office appears to be more 
essential to life than in the MoUusca. The situation and struc- 
ture of these organs were minutely described, together with the 
mechanism by which their action is maintained. The air con- 
tained in the water is equally vitiated by the respiration of fishes, 
and requires an equally constant renewal as in terrestrial animals. 
Fishes are, therefore, killed in a short time, if confined in a li- 
mited portion of water which has no access to fresh air. When 
many fish are inclosed in a narrow vessel, they all struggle for 
the uppermost place, where the atmospheric air is first absorbed, 
like the unfortunate men imprisoned in the black hole at Cal- 
cutta. In Humboldt and Proven^aFs experiments, a tench was 
found to be able to breathe when the quantity of oxygen in the 
water was reduced to the five- thousandth part of its bulk, though 
it is in this way brought into a state of extreme debility: but the 
fact itself shows the great perfection of tlie organs in this fish, 
that can extract so minute a quantity of air from water, to which 
the last portions always adhere with gieat tenacity. 

. The respiration of air in its gaseous state is performed by breath- 
ing terrestrial animals in two ways : first, by means of tracheae, 
a mode peculiar to insects ; and secondly, by pulmonary cavities, 
which constitute the essential structure of lungs. The tracheae 
of insects are tubes which take their rise by open orifices, called 
spiracles or stigmata, from the surface of the body, and are dis- 
tributed by extensive ramifications to every part. They extend 
even to the wings, to the sudden expansion of which they appear 
Co contribute. In the higher classes of articulated animals, as 
soon as blood-vessels are met with, the whole apparatus of 
tracheae is found to disappear ; their necessity being superseded 
by the power, derived from the possession of circulating vessels, 
of transmi ttiiig the juices to particular organs, where their expo- 
sure to the influence of the air may be conveniently effected. 
The pulmonary cavities of spiders, and of some gasteropodous 
Mollusca, such as the snail and slug, which breathe atmospheric 
air, are of this description. 

The structure of the pulmonary organs becomes more refined 
and complex as wc proceed to the higher classes of animals. Dr. 
Roget entered into a description of these various structures, and 
of the diversified modes in which the air was received, and made 
to act upon them, and afterwards expelled, in the different or- 
ders of reptiles, of mammalia, and of birds. The singular mode in 
which the frog swallows its air, and inflates its lungs at pleasure, 
was pointed out. The dilatation of the chest in man,' and the 
other mammalia, by the muscular action of tlic diaphragm, and 

Q q 2 by 
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by the movements of the ribs^ during inspiration^ and its con* 
traction during exspiration^ were fully explained, and partly il- 
lustrated by a machine, which exemplified the effects of the mo- 
tion of the diaphragm. This part of the subject was concluded 
by an account of the peculiar mechanism of respiration in birds^* 
by which the same air is made to pass twice through the lungs, 
before it is finally ejected from the system } being received into 
large cells, which inclose all the principal organs, and even per- 
vade the muscles, and subcutaneous membrane. 

Dr. Roget next gave a brief account of the chemical changes 
effected in the blood, which is exposed to the action of the air 
during respiration. Our knowledge of these changes, he re- 
marked, was not so much derived from the direct analysis of 
that fluid in its differetit states of venous and arterial, as from 
the inferences necessarily to be drawn from the changes found 
to have occurred in the air by its passage through the lungs. 
These changes consist in the disappearance of a quantity of oxy- 
gen, and the addition of a corresponding quantity of carbonic 
acid, and of watery vapour. The redundant carbonaceous prin- 
ciple which accumulates in venous blood in the course of the cir- 
culation, is thus discharged in the lungs by its combination with 
oxygen, and the blood is restored to the vivifying arterial qua- 
lities. The analogies between this process, and that of slow com- 
bustion, were pointed out, and extended to the phsenomena of 
the high temperature which so many animals maintain above 
the surrounding media, and which establishes so striking a di- 
stinction between warm- and cold-blooded animals, more espe- 
cially remarkable among the larger inhabitants of the ocean. 

ANTIDOTE FOR VEGETABLE POISONS. 

M. Drapicz has ascertained by numerous experiments, that 
the fruit of Feuillea cordifolia is a powerful antidote against 
vegetable poisons. He poisoned dogs by the Rhus Tosdeoden- 
drnn (Swamp Sumac), Hemlock, and Nux Vomica. All those 
that were left to the poison died ; but those to which the Feu- 
illea was administered recovered completely, after a short illness. 

- — American Paper. 

IMPROVED PREPARATION OF COAL FOR FUEL. 

Mr. Peter Davey, of Old Swan Wharf, Chelsea, has obtained 
a patent for an improved preparation of coal for fuel. It is called 

gaseous coke,’^ and consists of very small coal mixed with 
coal tar, either in a pure state, which is the best, or combined 
with naphtha, and those other ingredients with which it is gene- 
rally 
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rally found impreguatod/' These materials are made to coagu- 
late and cement together by the application of heat^ so as to form 
large cakesj capable of being broken into lumps of such sizes as 
may be found convenient for the purpose of fuel. 


WORM-PROOF TIMBER. 

What has been so long and so ardently sought for by ship* 
builders^ we believe to be now nearly if not wholly attained. We 
allude to the discovery of timber which will secure a ship’s bot- 
tom against the terrible invasion of the warnty so universally de- 
structive. 

This discovery was accidentally made by Captain Thomas 
Shields^ during his residence at the bay of St. Louis. He found 
that a particular stake^used for fastening a boat, had remained 
perfectly good and staunch for a year; whereas others had to be 
replaced every two or three months, being destroyed by the 
worm. On examination, this stake proved to be of Sweet Gum, 
a timber usually considered of no value. Captain S. deciding to 
make a full and fair experiment, procured a small tree of the sweet 
gum, hewed it down until it squared nine inches, and then had 
it staked in three feet water, affording every opportunity to the 
worm. This sweet gum stick remained thus exposed for four 
years ; when on examination it was found perfectly free from 
moss, barnacle, and all other excrescence; and on hewing it down 
again an inch or more, no traces of the worm were to be seen, 
except three or four very small punctures of inconsiderable depth. 
Captain Shields communicated these facts to Commodore Pat- 
terson some years ago. The Commodore declared his intention of 
making a further experiment in the Lake Barataria. Whether this 
was done, or what was the result, we know not ; but we hope the 
experiment, if made, was as satisfactory as that at Bay St, Louis. 

The Sweet Gum [Liquidamhar siyraoiflua Linn.] is in great 
abundance on the Alabama, and the lakes and bays between Pen- 
sacola and New-Orleans — ^it is of prodigious girth and towering 
tallness — frequently exhibiting a smooth stem of 50 or 60 feet, 
and remarkably straight. It can be sawed into plankv of al- 
most any size, but it will not split-^n which account it is uni- 
versally rejected as useless. 

Is it not worth the experiment ? Cut this timber into sheath- 
ing plank, of half inch or less, and try it on some of our lake 
craft. Its flexibility is such, that a thin plank may be bent and 
shaped almost as one pleases . — The Floridiariy March 10. 


TO RESTORE OLD APPLE TREES. . 

A gentleman at Litticbiiry in Essex, having in his orchard 
many old supposed woin-out apple trees, which produced fruit 

scarcely 
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scarcely larger than a walnut^ last winter took fresh made lime 
from the kiln, slacked it with water, and (without allowing time 
for its caustic quality being injured by imbibing fixed air) well 
dressed the trees, applying the lime with a brush. The result 
was, that the insects and moss were completely destroyed, the 
outer rind fell off, and a new, smooth, clear, healthy one formed y 
and the trees, although some twenty years old, have now a most 
healthy appearance. 

It will readily occur to the reader, that.the same treatment 
may be extended to other fruit-bearing trees, and probably with 
a similar beneficial result. 


PRINTING PRESS FOR THE BLIND. 

A Journal printed at Geneva thus announces a very interest- 
ing invention: — Press for the Blind.~-.-A lady deprived of 
sight from her birth, but distinguished for her wit, her talents, 
and good temper, conceived that it might be possible to com- 
municate her thoughts to her family and friends by means of 
printing, if some skilful mechanic would invent for her a press, 
and give her the necessary instruction to make use of it — the ap- 
plication and patience for its accomplishment becoming after- 
wards entirely her own. She addressed herself to our country- 
man Mons. Francois Huber, the celebrated historian of Bees, to 
whom she had the advantage of being related; in addition to 
which, a community of misfortune (for he also is blind) increased 
the interest he had in gratifying her request. Thereupon his own 
genius, and that of his servant Claude Lechet, a man endowed 
with the liighest degree of natural talent for mechanics, were 
strongly excited. They went to work, and the press was in- 
vented ; and being finished by Claude, who sent with it a col- 
lection of types to the amiable suggester of the plan, she soon 
made herself mistress most completely of this invaluable fheans 
of communicating her ideas. We have seen a letter of 33 lines 
addressed to her happy benefactor, composed, and printed by 
herself with common ink, without a literal error, or a single ty- 
pographical irregularity .” — Courier de Londres^ Aprils, 1822. 


ERUPTION OF MOUNT VESUVIUS. 

Naples, Feb. 25. — On the 13th of this month two loud subter- 
raneous detonations were heard in the neighbouring communes of 
Vesuvius; these phenomena usually precede each eruption. From 
the night of the 1 6th to the 17th the detonations were renewed with 
violence, and were heard from hence. On the following day it 
emitted a thick smoke; on the 19th it began to throw up a shower 
of cinders and stones, and soon after fragments of inflamed lava. 
This eruption again covered the whole extent of the crater, a 

width 
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width of about twenty toises, forming a crown of fire. For tlie 
two following days the eruption became more violent^ and the 
boiling lava, which was filling the crater and threatening at every 
moment to break over its sides, was seen distinctly during the 
night. At length, on the 21st, the lava forced its way into the 
southern part of the mountain by a new opening, from which it 
flowed in great abundance. The flowing took its direction slowly 
(it ran a toise a minute) towards the hermitage of Saint Salvator. 
During the two following days the same phaenomena succeeded, 
without interruption, but without any increase of force. Yester- 
day, towards ten o’clock in the morning, the violence of the erup- 
tion was suddenly redoubled. The lava, which continued flowing 
in the same direction, when it reached the territory of the Can- 
troni, turned its course towards the west, and precipitated itself 
into a valley. In the evening Vesuvius presented to the inhabi- 
tants of Naples the superb spectacle of a river of fire, rolling down 
the skirts of the mountain, through clouds of smoke. A brilliant 
flame arose from the crater, and nothing troubled this splendid 
evening, not even the fears and disasters which too often accom- 
pany this terrible phaenomenon. This time the lava took its direc- 
tion through lands already burned and entirely desert, and no 
property appeared threatened with desolation. Vesuvius seems 
calm to-day, but a brilliant sun prevents us from discovering 
what is passing on the mountain . — Paris Paper. 


ENCROACHMENT OF THE SEA. 

On the east coast of America the sea appears to encroach upon 
the land more and more from north to south. At Cape May, 
where the Delaware falls into the Atlantic Ocean, a house is built 
on the wall of which are inscribed the following important ob- 
serifations 

Distance of the sea from the house. 


1804 .. 

Feet. 

• • . 334 

1812 .. 

Feet. 

. . . 254 

1806 .. 

. .. 324 

1816 .. 

. .. 225 

1807 .. 

. .. 294 

1817 .. 

. .. 214 

1808 .. 

. .. 273 

1818 .. 

. ..204 

1809 .. 

. .. 267 

1819 .. 

1^20 .. , 

. .. 188 

1811 .. 

. .. 259 

. .. 180 


The inhabitants of the coast of Brazil say that they have made 
similar observations, but we have no particulars of them. There 
is a building at llheos, which was formerly at a good- distance 
from the sea shore, but is now scarcely a hundred steps fiom the 
breakers. 


AFRICA. 
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Accounts from Sierra Leone to the middle of January state, 
that a deputation had arrived there from Almamy Abdal Kader, 
king of the Toulahas, at the head of which was a prince, and a 
Mahomedan priest accompanied by his wife. The priest came 
all the way from Egypt to the Mandingo nation, and had pro- 
cured important information of the geography of Oriental Africa; 
he had passed through Timbuctoo, and is of opinion that the 
Niger and the Nile are the same river. The kingdom of Tou- 
laha, with which an intercourse has thus been opened, is only a 
few days journey from the Niger. 


WINTER IN THE NORTH. 

Christiana, Feb. 20. 

y/e have had a most extraordinary winter ; no snow, seldom 
frost at night, and generally several degrees of heat. In our 
country, where so much depends on winter, this may be consi- 
dered as a national calamity ; in fact, we hear complaints on all 
sides. The inhabitants of the town suffer greatly, because they 
can receive no provisions, the prices of which daily rise. 

St. Petersburg, Feb. 20. 

We have the mildest spring weather. The ice mountains, the 
favourite amusement of the Russians in Lent, could not be erected 
as usual on the Neva, because the icc was not strong enough to 
bear the weight. 

A heavy rain fell at Beseroso on the 16th of December, a cir- 
cumstance unparalleled at that time of the year in so high a la- 
titude. 

St. Petersburg, March 20. 

Winter, which has this year formed one of the most extraor- 
dinary phenomena in the northern countries known in |fae phy- 
sical world, and of w'hich modern history does not afford a pa- 
rallel instance, ought in consequence to be noticed in its annals. 
Our winters are generally very severe during four successive months^ 
and they are, though more moderate, yet still severe two other 
months. The total duration of our winter ia about six mdnths 
more or less ; but that of the present year has been but one 
month and a few days. The first snow fell on Christmas day, 
and it had generally disappisred in the beginning of February. 
Since then we have had a mild temperature, with some days rain, 
and on others snow. The general serenity of the atmosphere was 
however disturbed by violent tempests, and a wind from the south- 
west, which swelled the canals, and by the inundations threatened 
the lower part of tlie city with great danger. 

Winter corn has been much injured on the coasts of the Baltic 
and in White Russia, on account of the humidity of the soil, and 

the 
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the cultivator has no hopes of a good crop. The news from the 
interior of the empire of the elBTects of the winter^ are equallV un- 
favourably. In the southern provinces there, ii had bten colder 
than here^ but it was unaccompanied with snow ; and the thaw 
commenced in the middle of January. ' The Duna was clear of 
ice on the 2iid of March, and^ what is unusual, the bieaking up 
of the frost did no damage. The navigation is open at! Riga, 
and an English vessel has alieady arrived in that port from tlnl). 

In Siberia, where winter is constantly severe, the weather has 
been comparatively temperate ; warm winds have been pievalent 
at Tobolsk, and to the north-east. Above all, the snow is al- 
ready gone. At Bereson, one of the most noithcrn cities in this 
country, it rained heavily on the 28th of December, a circumbtanee 
never befoie known by th e oldest inh abitant. 

.WlNTtll IN SOUTH AMERICA. 

Letters from Buenos Ayres, dated the 20th February, state 
that in the month of December Kist theie fell such a quantity of 
snow, that the communication between that city and Lima was 
entirely interrupted. The cold that had been felt in the several 
countries of Southern Ameiica, is a most oxtiaordinary pheno- 
menon, and the Mihabitants of Pciu and Chili consider it as an 
awful calamity. ♦ 

VOLCANO IN ICELAND. 

While the winter in the east of Europe has been rcinaikably 
mild, it set in early in Iceland with gicat rigoin. Vast ijUanti- 
ties of snow fell, and the northcin and eastern coasts were wholly 
blocked up with floating ice. In the night of the 20th Decem- 
ber,' the mountain Oehclds Jokel, to the south-east of Hecla, 
which has been at lest cvci since l(>12, began to emit fire, so 
(hat the ice with which it was covered suddenly buist with a 
dreadjjpl crash, the caith trembled, and immense masses of snow 
rolled from the summit of the mountain, a height of /)50() feet. 
Ever since, a large column of flic 1ms been lising fioin the moun- 
tain, wiiicli threw out vast quantities ot ashes and stones, some 
of the latter weighing from 50 to 80 poinids, being cast to the 
distance of u German mile (five English miles). I’hc mountain 
continued to bum till the 1st of Fohiuai}, and smoked till the 
23d, hut at that time the ice had again eollectcri lonnd ihc cia- 
tcr. The weather was very stol^y dining the eiujitions. 


CURRENIS IN THE OCEAN. 

Qu the 6th of Apiil, Mr, Hall, who occnjiics a farm situated 
on the south siuc of Milfoid Haven, picked up a bottle inclosing 
n paper, of which the following is a copy: 

No. 310, — The bottle which contains this card w'as tin own 
into the sea in lat. 49. 54. noiih ; long. 12. 20. west, at noon, 
Vpl. 59. No. 288. April 1822. R r on 
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on the 1st of March 1822, from the ship Ospray, of Glaigow, 
which sailed from Greenock on the 20th day of February 1820, 
on a trading voyage round the world. Whoever finds this is re- 
quested to insert a notice of the time and place in some literary 
or political publication, with the view of establisliing facts re- 
lative to the currents of the ocean : 130 days from Calctitta, re- 
turning towards Greenock — * All well/ 

Alexander McGill, Master.'* 


LIZARDS OF CASIIAU. 

I observed inimhers of lizards and tortoises crawling along 
the sides of the road. Some of the former were of strange shapes, 
and others of unusual Irngtb; one that we found dead, was above 
two feet from the nose to the tip of the tail. I remarked that 
these animals invariably took the colour of the ground on which 
each particular kind existed. If verdant, the lizard w'as green ; 
if sandy, she was yellowish white; if red earth, or reddish moulder*- 
ing stones, she was pink ; and if found among fragments of rock, 
and other dusky hued relics, she would appear of a varied brown. 
I leave this fact to naturalists to explain, confessing myself to- 
tally ignorant of its secret ." — Sir Robert Ker Porter, Travels, 
vol. i. p. 390, 

ATMOSPHERIC PHENOMENA. 

To the Editor, 

Sir, — The large halo so frequently seen in particular states of 
the atmosphere, at the distance of about 22 degrees from tlie ap- 
parent disk of the sun or moon, has been very properly called the 
opprobrium philosophorum. Newton himself, who so satisfiic- 
torily solved the phenomena of the rainbow by the principle of 
ordinary aqueous refraction, and those of the smaller haloes or 
coronse by that of refraction through thin strata, acknowledges 
that the great halo is of a distinct kind. He could only explain 
it by falling in with the idea then prevalent, that it was proceed 
by refraction through a horizontal stratum of hail or snow ; a 
notion which has been regarded as very doubtful, from consider- 
ing both the great variety of atmospheric temperature at which 
this appearance occurs, and ^ very peculiar structure which, 
on calculation, it has ^ been folhd necessary to attribute to the 
floating icy particles. 

A late writer has advanced as an hypothesis, that the refrac- 
tive power of particles of vapour sufficiently small for permanent 
floatage in the atmosphere is diminished by the attraction of the 
air ; an hypothesis l)\ no means improbable, since the efficacy of 
the attraction in question follows the inverse ratio of the dia- 
meter of the particle. 

Possibly 
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Possibly some light may be throvyn upon the subject by the so* 
liitions^ which may this year be expected^ of a problem regarding 
coronas, which was proposed two years ago by a distinguished 
institution on the continent ; supported as the arguments pro- 
bably will be, by the recent improvements in the theory of light. 

The inquiry is doubtless rendered still more perplexing on ac- 
count of the great halo being accompanied, much more frequently 
(according to the observations of Dr. Burney) than is generally 
supposed, by the appearance of parhelia or mock-suns. These 
are most usually situated in the circumference of the great halo, 
at the same height above the horizon as the real sun, and are 
connected with a horizontal beam of white light extending to a 
greater or smaller distance in a direction opposite to the sun. In 
fact, two classes of coincident phenomena are to be accounted 
for \ viz. corons having the sun, or moon, for their comnoon 
centre, and luminous circles or arches parallel to the horizon. 
The former, when observed by reflection from still water, appear 
sometimes very numerous. The latter are of rare occurrence, if 
we may judge from the small number of recorded observations. 

These reflections were elicited by the appearance of a very in- 
teresting combination of such phenomena, which I had the plea- 
sure of witnessing yesterday in the vicinity of this city. The halo 
was very perfect, increasing in brightness towards the summit. 
The sun shone with dazzling brightness through a light stratum 
of vapours. Both parhelia were very bright, coloured on the side 
next the sun, and attended by horizonal trains of ten degrees or 
more in length. But the most beautiful object was a brilliant 
reverted rainbow, about a quarter of a circle in extent, whose 
centre seemed to coincide with tlic zenith, and its vertex was on 
the sun’s azimuth. The time was' about 4 p. m. the barometer 
standing at 30}, and the thermometer in a north room at 57®- 

A similar rainbow, in the same position with regard to the 
zenith and the sun, 1 happened to see at sun-set about eighteen 
months ago. I am Sir, &c. 

Grosvenor-Place, Bath i March 30. W. G. H. 

April 1 . — Last evening, a little before nine o’clock, 1 had an 
opportunity of obdcr\ing a similar combination of circles about 
the moon, viz. the great imlo complete horizontal circle of 
white light passing through tim .apparent place of the moon. 
Both this and the former ])hcnomcnon occurred in strata of va- 
pour rapidly passing into the cirrostratus form ; and taken in 
connection with the change of weather, from S;W. winds and 
mildness, to N.E. stormy and frost, certainly seem tv? favour the 
notion alluded to above, which ascribes these appearances to the 
reflecting and refracting poweis of frozen vapour. 


Rr 2 
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Biography 

BIOGRAPHY* — ^EDWARD DANIEL CLARKti, LL.D. 

Tliere are few names better or more extensively known than 
Edward Daniel Clarke, who by his travels has rendered himself 
celebrated not only in Europe but in every quarter of the civi- 
lijsed world. Dr. Clarke was of a literary family; his maternal 
grandfather was the very eminent Dr, William Wotton, well 
knu^n in tlic literary world by his proficiency when an infant in 
a great variety of languages ; and his grandfather and grandmo- 
ther wcie happily designated by the poet Ilayley, in an affec- 
tionate c])itaph, as 

Auld William Clarke, and Anne his wife.” 

Mr. Clarke, among other works, published The Connexion 
ol the Roman, Saxon, and English Coins.” His son, the father 
of the subject of the present memoir, the Rev. Edward Clarke, 
was* like his father a man of genius and a scholar. 

Edward Daniel Clarke was born in the year 1769, and was 
educated at Jcsius College, Cambridge; in 1790 he took the de- 
gree of B.A. ; ill 1794 M.A., and became senior fellow of that 
College. Soon after taking his degree, Dr. Clarke accompanied 
the present Lord Berwick abioad, and remained for some time 
in Italy. The classic scenes he theie met with, and his own in- 
quisitive genius, stimulated him to enter into a wider field of re- 
search ; and shortly after his return to England, he embarked 
on those travels which have rendered his name so distinguished* 
To enter into any description of them is needless — they are be-^ 
fore the public. They have been, and will continue to be, the 
delight and solace of those who have been unable to visit other 
countries ; and they have excited the dormant spirit of curiosity 
In many a resident of the University, who has followed eagerly 
the steps of Dr. Clarke, and has invariably borne testimony to 
the accuracy and fidelity of his narrative. Dr. Clarke has some- 
where mentioned all the excellencies which must unite to form a 
perfect traveller — he inust have the pencil of Norden, the pen 
of Volney, the learning of Pocockc, the perseverance of Bruce, 
the enthusiasm of Savary. Of all these Dr. Claikc united in his 
own person by far the gi eater share. No difficulties in his pro- 
gress were ever allowed to h^^insuperable ; and upon all occa- 
sions he imparted to others a portion of his own enthusiasm. It 
Was upon the leturn fiom this extensive tour, during which he 
had visited nearly the wdiole of Europe, and parts of Asia and 
Africa, that Dr. Clarke presented to the University those memo- 
rials of his travels, which now decorate the vestibule of the li- 
bniry ; and as some return for the splendour which his name had 
rejected upon the University, he was complimented in full Senate 
With the degree of LL.D. Among thq contributions to the Uni- 

veisitVj 
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vcrsity, the most distinguished are the celebrated MS. of the 
works of Plato^ with nearly 100 other volumes of manuscripts, 
and the colossal statue of the Eleusinian, respecting which Dr. 
Clarke published a very learned treatise, upon its being placed in 
the vestibule of the University library ; but chat which added 
most to his literary reputation, was a Dissertation on the fa- 
mous Sarcophagus in the British Museum,” which Dr. Clarke 
caused to be surrendered to the British army in Egypt, and which 
he has proved from accumulated evidence to have been the tomb 
of Alexander. 

During his travels Dr. Clarke made a very large and valuable 
collection of minerals, which it is thought will be purchased by 
the University. A rare and valuable assortment of plants, like- 
wise, several of which were procured from the celebrated Professor 
Pallas ill the Crimea, distinguished the industry and taste of this 
gentleman. Greek medals also engaged his attention when he 
was abroad ; and many which adorned his cabinet are of singular 
rarity. Lord Berwick has in his possession a curious model 
of Mount Vesuvius, formed on the spot by Dr. Clarke, with 
the assistance of an Italian artist, of the very materials of the 
mountain. 

In 1806 Dr. Clarke commenced lectures on mineralogy in the 
University of Cambridge; and when in 1808 a professorship 
was founded for the encouragement of that science, he was ap- 
pointed to the chair. These lectures have, if possible, made his 
name more known and honoured, both in this and in foreign 
countries, than even his long and interesting travels. Natural 
history was his earliest and most favourite study ; and that pecu- 
liar branch of it, which refers to the mineral kingdom, soon en- 
grossed the whole of his attention. In the delivery of his cele- 
brated lectures, Clarke was without a rival — Iiis clocpience was 
inferior to none ; (in native eloi)ucuce, perhaps, few have ever 
equalled him in tills country ;) his knowledge of his subject was 
extensive; his elucidation clear and simple ; and in the illustra- 
tions which were |)ractii.*ally afforded by the various and beau- 
tiful specimens of his minerals, lie was peculiarly happy. Most 
of those specimens he had himself collected, and they seldom 
failed to give rise to the most pleasing associations by their indi- 
vidual locality. We may justly ^pply to him in the delivery of 
hi.*, lectures, what is engraven on the monument of Goldsmith, 
‘‘ Nikil^ quod non ornavH ,*' — Of the higher qualities 

of his mind, of his force iind energy as a Christian preacher, of 
the subliinity and excellence of his discourses, wc might tell in 
any other place than Cambridge; but there all mention of them 
is unnecessary, his crowded congregations were testimony suffi- 
cient. For the estimation in which Dr. Clarke was held by fo- 
reigners, 
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reigiwrs, we m the same manner refer our readers to the 
various honorary societies in which his name stands enrolled; 

vje xowj «»2Lfc\N l\Aat lo m one person has the University 
o{ Cambridge been more indebted for celebrity abroad during the 
last twenty years, than to her late librarian, Dr. Clarke. He has 
fallen a victim indeed to his generous ardour in the pursuit of 
science — he looked only to the fame of the University j and in 
his honest endeavours to exalt her reputation, he unhappily neg- 
lected his own invaluable health* 

Perhaps no person ever possessed in a more, eminent degree 
than Dr. Clarke, the delightful faculty of winning the hearts and 
riveting the affections of those into whose society he entered* 
From the first moment his conversation excited an interest that 
never abated* Those who knew him once, felt that they must 
love him always. The kindness of his manner, the anxiety he 
expressed for the welfare of others, his eagerness to make them 
feel happy and pleased with themselves, when united to the charms 
of his language, were irresistible* Such was Dr. Clarke in his 
private life — within the circle of his more immediate friends. In 
tlie midst of his family, there he might be seen as the indulgent 
parent, the affectionate husband, the warm, zealous, and sincere 
friend* Of his public life the present limits will only admit of 
an outline* 

This much respected individual, whose health had long been 
in a declining state, died at the house of liis father-in-law, Sir 
William Beaumaris Rush, Bart, in Pall Mall, on the 9tb of March. 
In addition to his University oflices, he wiu rector of Ilarltoii in 
Cambridgeshire, and of Great Ycldham in Essex. The remains 
of Dr. Clarke were interred in Jesus College, Cambridge, on the 
18th of March, preceded by the Master (the Vice ChancellOT) 
and the Dean, and followed by his private friends, the fellows 
of the College, and many members of the Senate. 

The works of Dr. Clarke were, 

1 . Testimony of different Authors respecting the Colossal Sta- 
tue of Ceres, placed iu the Vestibule of the Public Library at 
Cambiidge, with an account of its removal from Eleuris. Ib03. 

2. The Tomb of Alexaiider, a dissertation on the Sarcophagus 
brought from Alexandria, and now' in the British Museum. 1805. 

3. A Methodical Distribution of the Minei;al Kingdom. 1807* 

4. A Letter to the Geiitleiiien of the Biitisli Museum. 1807. 

5* Description of the Greek Marbles brought from the Shores 

of ttl^uxine, Archipelago and Mediterranean, and deposited in 
tho'lmtibulc of the University Library, Cambridge. 1809. 

(J^^Travels in Europe, Asia and Africa. IS 10 — 1814. 

7* A Letter to Herbert Marsh, D.D. in reply to Ol'ocrvations 
ill his pamphlet on the British and Foreign Bible Sociclv. 1811. 

The 
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The last part of his Travels is now in the press^ and the Doc- 
tor had nearly concluded it when his valuable life closed. The 
little that was left unfinished, it is said, can be completed from 
the ample memoranda left by the indefatigable and enterprising 
traveller. 


LIST OF PATENTS FOR NEW INVENTIONS. 

To George Stephenson, of Long Benton, Northumberland, 
engineer, for certain improvements in steam-engines. — Dated 
2Ut March 1S22. — 2 months allowed to inroll specification. 

To Richard Summers Harford, of Ebbw Vale Iron Works, in 
the parish of Aberystwith, Monmouth, iron-master (being one of 
the people called Quakers), for improvements in the heating pro- 
cesses in the manufacture of bar, rod, sheet, and other descrip- 
tions of malleable iron, whether the same may have been pre- 
viously prepared by the pudling or other modes of refining.— « 
2 1 St March.— 4 months. 

To William Church, of Nelson* square, Surry, gentleman, for 
an improved apparatus for printing. — 2 1st March. — 6 months. 

To Alexander Clark, of Dron, in the parish of Louchars, 
Fifeshire, esq. for an improvement in the boilers and condensers 
of steam-engines. — 21st March.— 6 months. 

To William Pride, of Uley, Gloucestershire, engineer, for his 
self* regulating apparatus for spooling and warping woollen or 
other warps or chains, which invention he believes will be of much 
benefit and utility- — I6lh April. — 2 months. 

To William Daniel, of Abercarne, Monmouthshire, manufac- 
turer of iron, for certain improvements in the rolling of iron into 
bars used for making or manufacturing tin plates. — IGth April. 
— 2 months. 

To Benjamin Cook, of Birmingham, patent tube manufacturer, 
for a certain mixture or preparation, which may be used with 
advantage in preventing the danger of accidents from fire.— 
Kith April. — 6 months. 

To John Grimshaw, of Bishopwearmouth, Durham, rope- 
maker (being one of the people called Quakers) , for his method 
of stitching, lacing, or manufacturing of flat ropes, hy means of 
certain rotative machinery connected with or worked by a steam- 
engine, or other rotative power, whereby the said stitching, 
lacing, or manufacturing of fiat ropes is better executed than 
the same can be done or performed by any other inethodvhow in 
use, and which invention he apprehends will he of g^dfoT be- 
nefit and of great pulilic utility. — IGth Aprils— 2 months. ^ 


ME'I’KORO- 
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METEOROLOGICAL TABLE^ 

By Mb. Cart, op the Strand. 


I^ays of 
Mouth. 

1822. 

riien 

li 

Si 

00 

iiomct 

o 

o 

er. 

1.- 

^.' 5 > 

Height of 
the liaroiii. 
Inches. 

Weather. 

Mar. 27 

47 

57 

50 


Fair 

2& 

52 

66 

50 

29-99 

Fair 

29 

47 

58 

50 

30-44 

Fair 

30 

50 

53 

42 

29-50 

Showery 

31 

39 

43 

39 

30-42 

Sleet ' 

April 1 

40 

46 

42 

-38 

Fair 

2 

40 

48 

40 

•35 

Fair 

3 

41 

52 

46 

•37 

Cloudy 

4 

46 

50 

46 

•23 

Cloudy 

5 

46 

52 

46 

•05 

Cloudy 

6 ■ 

46 

53 

42 

29‘90 

Fair 

7 

39 

49 

40 

30-02 

Hail-storxn 

8 

40 

48 

36 


Ditto 

9 

35 

48 

36 


Ditto 

O 

33 

44 

38 

•06 

Ditto 

11 

40 

46 

41 


Fair 

12 

42 

50 

46 

•76 

Rain 

13 

50 

57 

48 

•94 

Fair 

14 

48 

58 

49 

30-04 

; Cloudy 

15 

50 

61 

47 

•04 

I Cloudy 

16 

47 

55 

47 

•04 

Rain 

17 

48 

54 

46 

29*92 

Showery 

18 

46 

52 

44 

•67 

Cloudy 

19 

45 

53 

47 

•74 

Showery 

20 

45 

54 

48 

•74 

Fair 

21 

48 

57 

54 

•50 

Rain 

22 

50 

58 

46 

•43 

Showery 

23 

45 

56 

47 

•34 

. Showery 

24 

50 

57 

48 

■67 

Fair 

25 

49 

58 

46 

•58 

Fair 

\ . 26 

47 

57 

50 

30*02 

Fair 


N B. The Baromeier’e height is taken at one o’clock* 
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LXX. An alphaletical Arrangement of the Placks from 
whence Fossil Siiklls have been obtained by Mr, Jamus 
SowKRBY, and drawn and described in Folume 111. his 
Minei al Conchology^" with the geographical and 'strati- 

f raphical Situations oj those Places^ and the Species of Fossil 
hells, (Sc. By Mr. John Farky^ Mineral Surveyor. 

To Dr. Tilloch, 

Sir, ~ In yoqr 4Gth volume, p. 211, and in your 52d volume, 
p. 53 are inserted, alphabetical Lists of the Places^ mentioned 
as localities of the Fossil Shells figured and described by Mr. 
Sowerby, in the two first volumes of his “ Mineral Conchology;’^ 
and his third volume having now been completed, I beg the fa- 
vour of you to insert, a similar List of the Localities in this third 
volume: in which volume, 45 Genera, embracing 195 species or 
varieties of Shells, are described belonging, each to some one 
particular Stratum; and besides these, 19 other species or vari- 
eties^ belonging to some other Stratum, and which Species are 
on that account distinguished, by adding the Greek Letters jS, 
y or for the purposes of stratigraphical discrimination • 

I feel a satisfa^^tion in observing, that almost every succeeding 
Number of Mr. Sowerby'a Work (which now appear Monthly), 
contains increasing evidence, in favour of those Principles re- 
garding Fossil Shells and their connexion with the Strata, which 
1 am somewhat proud of having developed and given to the woild, 
in your 53d volume, p. 115, and in others of your pages. 

My stratigraphical Index to Mr. Sowerby’s 3d volume, lias 
been sent to him for publication, corresponding to the List now 
sent to yon : 1 beg to request of your Geological Readers to ex- 
amine these, and to send corrections of the same to yon, to Mr. 
Sowerby or myself, wherever they may be able to detect errors 
therein, truth alone being my aim. 

In the List now sent, several errors recently discovered in the 
former Lists inserted in your Work, will he found corrected; 
but some others yet remain, in the List in vol. 52, which it may 
be proper to correct, as follows, viz. : p. 353, 1. 9, for Blue 
Lias read Portland Rock ; p. 355, 1. 10 and 1 1, for Portland 
Rock read Coral Rag, and I. 22, for W read £ : p. 356, !• 2, 

* Thi^ee of these are already included in the List in vol. 53, p. 120, and 
the oth^ 16 arc as follows, viz. Ammonites annulatus 2^ Species, A. 
Bechei 2, A. Ko^nigt 2, Avicula cchinata 2, A. inequivalvis o, Cardita 
margaritacea 2, Conularia quadrisulcata 2, Hippopodium poaderosum 2, 
Inoceramiis sulcatus 2, Lutraria ovalis 2, Mya? Iiterata2, M. V-scripta 3, 
Terebellum fusiformc 2, and Tcrcbratula inconstans 2 Species: at a future 
time 1 intend to particulai'izc the.se, in the manner of the List in vol. 53. 

, Vol. 59. No; 289. May 1822. S s for 
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for wnHer Oolite read Lias ? ; p. 358, L 27, for Portland Rock 
read Coral Rag; p. 359, dele 1. 11, 12 and 13; dele 1. 13 and 
14; p. 362, 1. 18, for under Oolite read Lias?, and 1. 19, 
for a, read y ; and p. 363, 1. 4, before t insert a. 

I am, sir, your obedient servant, 

37, Howlaml-strcct, Fitzroy-square, JoHN FaREY. 

15 April, 1821. 

An alphahetical List of the Places from whence Fossil Shells 
have been obtained by Mr, Jami:s Sowlrby, and described 
and figuied in VoL, IW.of Min. CoNrii. : each referred to its 
proper Stratum in Mr. Smith’s Series, and in his Maps, 
Sections, and Geological Tables. 

Alderton, 6f m SE of Woodbridge, SufF., in Crag Marl. 

Cardium angu-itaturn, t 283, f 2. 

Alldown, see Ilaldon. 

Alum Bay, at W extremity of Isle of Wight, in London Clay. 

Cardita margari«^acea ft, I 297, f 2. 

AnclifF (AvonclifF?) of liath, Somerset., in Fullers’ 

Earth Stinta. 

Modiola gibbosa r 21 1, f 2. 

Axton Quariy (or Acton) 51 m NW of Holywell, Flints., in Der- 
byshiie-]>eaU Limostinic. 

Sph'f( I ♦ 2681 

Ragley-wood Pit, 2 m NE of Abingdon, Rciks, in Coral Rag. 
Tuibo Lniiicains c*, t 210, f 4. 

Rajpiy Qnairy, 4 m S of Thoiiihiil, Duintrit">'bliirc, in Dcrby- 
shirc-poek 1 imc'^^tone. 

Oith()(ci.i gigantea, t 216. 

Rakewcll W, Oeiby., .sec vol. 46, p, 213, 2 s])cclcs, in Dcrby- 
shire-pcak (Kt) Limestone. 

Sjniifor striatus, t 270. 

Raniicrs-Ash, 1 m N of Wooton-Ra&sct, in Coral Rag. 

Turbo inuricatiis a, t 2 10, f 4. [Chalk. 

Rarrow, 5 m W of Ruiy St. Einunds, SnfT., in alluvial Clay, on 
Ammonites biplc\, t 25)3, f 1 and 2. 

Barton, ClifF, Hants, sec vol. 46, p. 213, and vol. 52, p. 351, 
43 species, in London Clay. 

Ampullaria acuta, t 2S 1, np. Corbula pisum, t 209, f 4. 

patula, t 284, mid\ — revoluta u&i p, i^209, 

■■ sigarctina, 1 284, la. f 8 to 13. 

Area appendiculata, 1 276, f 3. Fusus? bifasciatus t 228. 

Branderi, t 276, f I & 2, - bulbiformis a to 8, t 

Conus conciimus, t 302, f 2. 291, f 1 to 6. 

dorrliitor, t 301 . • fisculncus a to y, 1 29 1, 

iculus a & /3, 1 303,1 f, 7- 

12. I 


Murex 
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Murex interruptus, t 304. jScraplis convolutus, t 286. 

' niinax, t 229, f 2« jVenericardia globosa a & j3, 

Oliva Brandcri, t 288, up. 1 289, up. and mid. 

Salisburiana, t 288, lo. oblonga, 1 289, lo. 

Ostrea flabellula, t 253, f 1. |Voluta costata, t 290, f 1, 2 
Ilostelaria macroptera a, 1 298 and 4. 

and 300. Magorum, 1 290, f 3. 

Barton, ]^cach, see vol. 52, p. 351, 1 species, in Loudon deep-* 
well Strata. 

Bath, near, Somerset., see vol. 52, p. 351, 1 species, in Clay on 
upper Oolite. 

Ditto, sec vol, 52, p. 351, 1 species, in upper Oolite. 
Ditto, sec vol. 46, p. 213, and vol, 52, p. 351, 2 species, 
in Fullers’ Enrth Strata. [under Oolite. 

Ditto, sec vol. 46, p. 213, and 52, p. 213, 5 species, in 
Mudiola rcniforniis, t 2 1 1 , f 3. 

Ditto, sec vol. 52, p. 351, I species, in Marlstonc. 
Ditto, W, sec vol. 46, p. 213, and vol. 52, p. 351, 9 
species, in Blue Lias. 

Batbgatc Hills, 4 m S by W of Linlithgow, Scot., in Derby- 
shire- j)cak Limestone. 

Nautilus pentagonus, t 2H), f 1. 

Bayeux, near, in Norniaiuly, see vol. 52, p. 352, 3 pccics, in 
under Oolite. 

Cardita lunulatn, t 232, f 1 and 2. [Strata. 
Beacon-Hill, of Bath, Somerset., in Fullers’ Earth 

Mya angulifera, t 224, f 6 and 7. 

Beadlow, 2 m W of Shefford, Beds., in Oak-tree Clay. 

Inoccramus sulcatus /3, t 366, f (>. 

Bedford, SE, Bedfordshire, see vol. 46, p. 213, 1 species, in 
Alum Shale. 

Ditto, NE, see vol. 46, p. 213, 1 species, in Cornbrash 
Liii^estone. 

Ditto (Castle, E) Mya V-scripta y, t 224, f 5. 

Belfast (near), 10 in SE of Antrim, Irek, in Lias ? 

Gryphites .. .. ? p. 19. 

Modiola ininimn, t 210, f 6 and 7* 

Bisliopstow, 1 m SE of Warminster, Wills, in Chalk Marl, 
Hamites plicatilis, t 234, fl. 

Blackdown Hills, Dorset, sec vol. 46, p. 214, and vol. 52, p. 352, 
13 species, in Green Sand. 

Ammonites Goodhalli, t 255. |CuculIaea carinata, 1 207,. f 1. 
Corbula gigantea, 1 209, f 5 to 7. — fibrosa, t 207 > f 2 . 

laevigata, 1 209, f 1 &2. Hamites spinulosus, 1 216, f I. 

Trigonia alilVirmis, 1 215, f 1, 3 and 4. 
cecentrica, t 208, f 1 and 2. 

S s 2 


Black- 
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Black-Rock near Coik^ Ircl., sec vol. 46, p. 214, and vol. 53, 
p. 352, 6 species, in Derbyshire- peak Limestone. 

Spirifer pinguis, t 271. 

striatiis, t 270. [Clay. 

Bognor-Rocks, Sussex, sec vol. 46, p. 214, 5 species, in London 
* Ampullaria sigarctiiia, t 284, lo. 

Bourton, 2^ m N of Banbury, Oxf., in Blue Marl on Lias. 
Modiola Scalprum, t 248, f 2. 

Bradford, E, Wilts, sec vol. 46, p. 214, and vol. 52, p. 352^ 
2 species, ill Clay on upper Oolite. 

Avicula costata $, t 244, f 1 ; sec vol. 53, p. 122. 

Ditto S in canal, in Fullers’ Earth Strata. 

Modiola gibbosa, t 21 1, f 2. [Oolite* 

N Ditto SW see vol. 52, p. 352, I species, in under 
Bramertoii, Norfolk, sec vol. 46, p. 214, and vol. 52, p. 352, 
10 species, in Crag Marl. 

Cardiuni angustatum, t 283, f 2. 

— cdulinum, t 283, f 3. 

Brannston Tunnel, 2 m N of Daventry, Northam., in Blue Marl 
on Lias. 

I’licatula spinosa, t 245, f 1. [Clay. 

Brentford, Middlesex, see vol. 46, p. 214, 2 species, in London 
Cardita margaritacea jS, t 297» f 2. 

Brokenhurst, Hants, sec vol. 46, p. 215, and 52, p. 353, 2 
species, in London Clay. 


Melanea minima, t 241, f 3* 
- truncata, t 24 1, f 4. 
1 , Kent, in London deep-well 


Fusus bulbiformis ^ to 8, 1 291, 
f 1 to 6. 

Bromley, 4| m S of Grccnwici 
Strata. 

Ostrea pulchra, t 297* 

Buxton, N, Derbyshire, see vol. 46, p. 215, 1 species, in Lime- 
stone Shale. 

Ditto SE, see vol. 46, p. 215, 3 species, in Dcrbyshirc- 
peak 3d Limestone. 

Melanea constrictn, t 218, f 2. 

Ditto SW, sec vol. 46, p. 215, 1 species, in Derbyshire- 
peak 4 th Limestone. 

Caine, 6 in N by W of Devizes, Wilts, in Coral Rag. 

Lima rudis, t 214, f 1. | Pecten arcuatus |3, 1 205, 

Ditto W, see vol. 52, p. 353, I species, in Clunch Clay. 

Cambridge, Castle-hill, Cambridgeshire, see vol. 46, p. 215, 
1 species, in Chalk Marl. 

Inoceramus concentricus, 1 305. 

- — sulcatus a, t 306. 

Ditto N, see vol. 52, p. 353, I species, in Oak* 


tiec Clav. 


Camp- 
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, recently described by Mr, Sowerhj. 

Camptofi, 2 m SW of ShefTord^ Beds., in Oak-tree Clay. 

Inoceramus sulcatiis |3, 1 306, f 6. 

Castle-Combe, E, 5 m NW of Chippenham, Wilts, in Foic&t 
Marble. 

Pecten rigidus, 1 205, f 8. 

Castleton, Derbyshire, sec vol. 52, p.353, 1 species, in Deiby- 
shirc-pcak ist Limestone. 

Spirifer striatus, t 270. 

Ditto W, see vol. 46, p. 215, 1 species, in Derbyshire- 
peak 3d Limestone. 

Dilito W, sec vol. 46, p. 215, 1 species, in Derbyshiro- 
peak 4th Limestone. 

Cavc-Dalc, N end, S part of Castleton, Derbyshire, in Der- 
byshire-pcak Ist Limestone. 

Spirifer trigonalis, t 265. 

Chailton, in Kent, sec vol. 52, p. 353, 5 species, in London 
deep-well Stiata. 

Ostrea tener, t 252, f 2 and 3. 

' ' . . . . ? p. 14 1. 

Charmoiith Cliff, Dorsetshire, sec vol. 46, p. 215, 1 species, in 
Blue Marl on Lias. 

Ammonites Birchi, 1 267 • 

— - — > ■ » Kocnigi 1 263, f 3. 
Charterhou8Ci>Hinton, E, 3| m SSE of Bath, Somerset., in Clay 
on upper Oolite. 

Avicula vostata S, 1 244, f 1 ; see vol. 53, p. 122. 
Chatlcy, Somersetshire, see vol. 52, p. 353, 2 species, in Kcl- 
loways stone. 

Ditto see vol. 46, p. 215, and 52, p. 353, 5 species, 

in Cornbrash Limestone. 

Pecten laminatus, 1 205, f 4. 

Chelmerton, 6 m W of Bakewell, Derby., in Derbyshire-pcak 
Limestone. 

Spirifer glaber, t 269, up. 

Cheltenham, 7 ni NW of Gloucester, in Blue Marl on Lias. 
Trochus imbricatus, t 272, f 3 and 4. 

Ditto W in upper Lias Limestone. 

Hippopodium ponderosum a, t 250. 

Chrifffton, North, 2 m SW of Wincanton, Somerset., in Coin- 
brash Limestone. ^ 

Avicula Wiinata ee, t 243, f 1. 

Chicksgrove Quarry, Wiltshire, see vol. 52, 3 species, in Port- 
land Rock: see the Strata, Min. Conch. II. p. 58. 

Pecten lamellosus, t 239. [Rock. 

Chilmark, Wiltshire, sec vol. 52, p. 354, 1 species, in Portland 
Neiita sinuosa, t 217^ 1 2. 

Chippcii- 
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Chippenham^ 4 m W of Calne^ Wilts, in Cornbrash Limestone* 
Aviciila cchinata a, t 243, f 1. [Clay. 

Christchurch, Hants, see voK 46, p. 216, I species, in London 
Ampiillaria acuta, t 284, 7/p. [Strata. 

Claverton Hill, \\ m E of Bath, Somerset., in Fullers’ Earth 
Modiola gibhosa, t 21 1, f 2. 

Claydon, 5 J m N of l^anbury, Oxfordsh., in under Oolite, 

Mya V-scripta ft, t 224, f 2 and 4. 

Clophill, 4 in W of ShefFord, I^eds., in Oak-tree Clay. 

Inoccramus siilcatus ft, t 306, f 0. 

Closcburn Quarry, 2 [ ni SSE of Thornhill, Dumfries-shire,Scot., 
in Dcrbyshirc-peak I.imcstonc; see the Strata, Min. Conch. 
III. p. 82. 

Nautilus bilobatus, t 210, f 2 Orthoccra cordiforinis, t 247. 

and 3. t 246. 

— pentagonus, t 2 19, f 1 An involute 8iull ? t 249, f 5, 

■ ' ■ tuberculatiis, 1 2 19, f l. 

Closwortb, 31 m S of Yeovil, Somerset., in Cornbra'di Limctonc. 
Avieiila cchinata t 243, f I . 

Colcbrook-Dalc, Shropshire, see vol. 52, p. 354, I species, in 
Coal-moasurcs. 

Ditto W, see vol. 46, p. 216, and 52, p. 35 1, 4 species, 
in Dcrhyshirc-pcak Limestone. 

IlippOpodium ponderosuin ft, t 250. 

Cork, see Black Rock. 

Cotsvvold-llills, Gloucestershire, see vol. 46, p. 216, I species, 
in the upper Oolite. 

Ditto sec vol. 52, p. 354, 1 species in under Oolite. 
Isocardia rostra, t 295, f 3. 

Courtagnon, France, in Crag Marl. 

Vcnericardia senilis, t 258. [Marl on Lias. 
Crayrnouth?, Dorsetshire, sec vol. 46, p. 216, 1 species, in Blue 
Ammonites Birchi, t 267. 

Crick Tunnel, Northamptonshire, sec vol. 46, p. 216, 1 species, 
in Blue Marl on Lias. 

Plicatula spinosa ? t 245. 

Cropredy, 4 m N of Banbury, Oxf., in under Oolite. 
Ammonites amiulatus ft, 1 222, f 1. 

Uniu concinnus, 1 223, f 1 and 2. 

Ditto in SancLundcr inferior Oolite. 

Ammonites • . • • ? p. 143 | Ilcf^ina polita, t 285. 
Cross-Hands, 2{ in E of Chipping-Sodbury, Gioucest., in under 
Oolite. 

Cucullaea oblonga, t 206, f 2. 

Derbyshire, County, see vol. 46, p. 216, 2 species, in Coal- 
measures. 


Derbyshire, 
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Derbyshire, sec vol. 4G, p. 216, and 52, p. 354, 4 species, 
in Derbyshire-peak Limestone. 

Spirifer oblatus, t 268. 

Derry-bill, 3 in W of Caine, Wilts, in Coral Rag. 

Turbo murieatus a, t 240, f 4. [Chalk. 

Devizes, NE, Wilts, see vol. 46, p, 216, 1 species, in upper 
Ditto N in Canal, see vol. 46, p. 2 16, and vol. 52, p, 354, 
10 species, in Green Sand. 

Pecten arcuatus «, t 205, f 7. 

Draycot, 5 m S of Malinsbury, Wilts, in Cornbrash Limestone. 

Avicula echinata a, t 243, f 1 . 

Diindry Hill, Somersetshire, see vol. 52, j). 355. 

Ammonites Browni, t 263, f 4 Cnciillaca obloiiga, 1 206, f 1. 
and 5. Mclanca lincatn, t 218, f 1. 

Sowcrbiia&/3,t213. Ncrita laevigata, t 217} f 1. 

Astartc cxcavata, t 233. Pecten barbatus, t 231. 

Cardita lunulata, 1 232,f 1 &2. Trigonia striata, t 237. 

— siinilis, t 232, f 3. Troclms fasciatus, t 220, f 1. 

Cirrus Lcachi, t 2lf), f3. — — granulatus, 1 220,f 2. 

iiodosiis, t 210, f 1, 2, ornatns, t 221, f 1. 

and 4. — sulcatus, t 220, f 3. 

Turbo ornatus, 1 2 U), f 1 and 2. [Oolite. 

Durslov, GlouccstCR^iirc, see vol. 52, p.355, 1 species, in under 
Ditto in Eiuc Mail on Lias, 

Avicula incqnivalvis y, t 241, f 2. 

Ernsworth, Hants, sec vol. 52, p. 355, 1 species, in alluvial Sand. 
Ditto S, in Harbour, in London Clay. 

Ostiea flabcllula, t 253, f 8. 

Ditto N, see vol. 52, p.355, 1 species, in upper Chalk. 
Farlcv, m E of Salislniry, Wilts, in Loudon deep-well Strata. 

Ostrea uudulala, t 238, f 2, [Strata. 

Favershain, 8 m W by N of Cantcri)ury, in London deep-well 
Ciiculla'a decussate, t 20(5, f 3 and 4. 

Fclincrsham, Bedfordshire, sec vol. 46, p. 217^ 1 species, in al- 
luvial Clay. 

Ditto SW see vol. 46, p. 217, 1 species (Tcrebratula 
obsolete! a), in Clunch Clay; see vol. 53, p. 130. 

Mya? litcrata a, t 224, f 1. Limestone. 
Ditto see vol. 46, p. 217, 3 species, in Cornbrash 

Lutraria ovalis t 266, f 1. Modiola plicata, t 2 IS, f 1. 
Modiola aspera, t 212, f>4. Venus varicosa, t 296. 

imbricata, t 212,f 1. 

Fenny-Compton Tunnel, 5| m S by E of Southam, Warw., in 
Lias Limestone. 

Hippopodium pondcrosum «, t 250, lo. 


Folk- 
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Folkstone, N, Kent, sec voL46, p.2179 ^^9 p.d55, 15 sp., 

in Chalk Marl. 

Hamites nodosus, t 2 16, f 3. luoceramus concentricus, t305. 

spiniger, t 216, f 2. siilcatus a, t 306, 

-■ - tubejculatus, t 216, f I to 4 and 7. 

f 4 and 5. Trochus Gibbsi, 1 278, f 1. 

* - turgidus, t 216, f 6. 

France, in London Clay. 

Vencricardia oblonga, t 289, /o. 

Ditto, see vol. 52, p. 356, 1 species, in under Oolite. 
Ditto, in Blue Marl on Lias. 

Plicatula spinosa, t 245, f 3. 

Frethern in Gloiiccstorshirc, see vol. 52, p. 356, 1 species, in 
Blue Lias. 

Avicula inequivalvis /3, 1 244, f 2. | Lima antiqiiata, 1 214, f 2. 
Garsington, 4| m S of* Oxford, in Portland Rock. 

Troclius reticulatus, t 272, f 2. 

Gisleham, Suffolk, see vol. 46, p. 218, 2 species, in alluvial Stone. 
Modiola iinbricata, t 212, f 3. 

Gollcville, 5. m SSW of Volagnes, in Dep. of Channel, France, 
in (see Coluinby and Volagnes). 

Venus? ? p. 174 . 

Grignon in France, see vol. 52, 2 species, in London Clay, 
(coarse Limestone). 

Fusus hculneus a to y, t 291, Ostrea flabelluln, t 253. 

f. 7« Seraphs convolutus, 1 286. 

Murex niinax, 1 229, f 2. 

Gunton, Suffolk, see vol. 46, p. 218, 2 species, in Crag Marl. 

Astarte planata, t 257. | Tercbralula inconstans j3, 1 277, f 3. 
Haldon-Hills, Devonshire, see vol. 46, p. 218, and 52, p. 356, 
6 species, in Green Sand. 

Terebratula dimidiata, t 277, f 5. 

Trigonia afiinis, t 208, f 3. 

Harwich, SE, in Essex, sec vol. 46, p. 218, and 52, p. 356, 3 
species, in Crag Marl. 

Vencricardia senilis, t 258. 

Havre dc Grace, mouth of the Seine, in France, in London 
deep-well Strata. 

Ammonites biannatus, p. 122. 

Hembury-Fort, 5 m NW of Hoiiiton, Devon., in Green Sand. 

Trigonia cccentrica, t 208, f 1 and 2. 
llighgate Archway, Middlesex, see vol. 46, p. 218, and 52, 
p. 356, 30 s])ecies, in London Clay. 

Ammonites decipiens, i 294. ' Conus concinnus major? t 
Conus concinnus, t 302, f 2. 302, f 1. 


Corbula 
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recently descriled by Mr. Sower by. 

Corbula globosa, t 209, f 3. Murex tiiinax, t 229, f 2. 

Fusus bifasciatus, t 228. tuberosus, t 229, f 1. 

Modiola subcarinata? 1 210, RostellaHa inacroptera ot, 1 80, 
f 1. 298, and 300. 

Murex coronatus, t 230, f 3. Trochus extensus, t 278, f 3. 

• cristatus, 1 230,f I & 2. 

Hinton, see Charterhouse tf. 

Holyvvells, near Ipswieh, Siiff., see vol. 4G, p. 2H), and vol. 52, 
p. 357, 29 species, in Crag Marl. 

Mytiliis aliforniis, t 27->, f 4. 

HordwellClilF (or Hordle), Hants, see vol. 46, p.219, and vol. 52, 
p. 357 > 9 species, in London (’lay. 

Coibula pisuin, t 209, f 4. Fuim rugosus, t 274, f 8 
Fusus acuniinatus, t 274, f 1 aiul 9. 

to 3. Mclanea costata, t 241, f 2. 

— asper, t 274, f 4 to 7. Ostrea flabellula, t 253, f 1 . 

bulbifonnisato8,t291, Rostellaria niacroptera/3,t 29f). 

f 1 to 6. Tercbelluin fusiforme a, t 287. 

ficuhieus a to y, t 291, Vencricarrlia globosa ot & j8, 
f 7. . t 289, 7ip. and mid. 

Hot- Wells, I m W of Bristol, Glouc., in Derbyshirc-pcak Lime- 
stone. 

Connlaria qiiadrisulcata a, t 260, f 4 and 5. [Clay, 
llininster, 8, Somerset., sec vol. 52, p. 357, 1 species, in Clunch 
Ditto, see vol. 46, p. 220, and vol. 52, p. 367, 

5 species, in under Oolite. 

Ammonites annulatus /3, t 222, f 3 to 5. 

— - falcifer, t 254, f 2. 

Strangewaysi, t 254, f I and 3. 

Iiiver-Brora Colliery, 10 m NE of Dornoch, Sutherland, in Coal- 
measures. 

Ammonites ? p. 176. | Cardila ? t297, f4. 
Ipswich, 11 m SE of Stowmarket, Suff., in Crag Marl. 

Cardium edulinum, t 283, f 3. 

Mytilus antiquorum, t 275, f 1 to 3. 

Ireland, Isle, in Derbyshire-pcak Limestone. 

Spirifer glaber, t 269, mid. | Terebratula Mantiie, t 277, f 1. 
Islington, G. J. Canal, Middlesex, see vol. 46, p. 221, I species, 
in London Clay. 

Isocardia sulcata, t 295, f. 4. 

Kclloways-Bridgc, Wilts, "sec vol. 46, p. 220, and vol. 52, p. 357, 
5 species, in Kelloways stone. 

Ammonites Kocnigi a, t 263, Isocaidiii tener, t 295, f 2. 

f 1 and 2. M\:i V-sciipru Uy f 3. 

.Avicula incquivulvis jj, t 2 1 L 
13. 

Vcd. 59. N'o. 281). Miuj 1 ^^22. T t KlU 
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Kciweston (or Kelston) SW, 3| m W by N of Bath, Somerset., 
in Blue Lias. 

Avicula inequivalvis j3^ t 244, f 2. 
Laiigston-Herring, 5 m NW of Weymouth, Dorset., in Corn- 
brash Limestone. 

Avicula ecliinata a, t 243, f 1. [Lias. 

Leonard-Stanley, 4 m NE of Dursley, Glouc., in Blue Marl on 
Plicatiila spinosa, t 245. 

Lewes, E, Sussex, see vol. 46, p. 220, and vol. 52, p. 358, 
2 species, in upper Chalk ? 

Ditto, NW, see vol. 46, p. 220, 2 species, in lower Chalk ? 
Ditto, N, in Chalk Marl. 

Iiioccramus concentricus, t305. 

sulcatus a, t 306, f 5. 

Little-Sodbiiry, Gloucestershire, see vol. 46, p. 220, and vol. 52, 
p. 358, 5 species, in under Oolite. 

Cucullaea oblonga, t 206, f 1 and 2 ? 

Trigonia duplicata, t 237, f 4 and 5. [Stone. 
Little-Somerford, 5| in W of Cricklade, Wilts., in Kelloways 
Mya V-scripta a, 1 224, f 3. 

Llantrissent, S, Glamorganshire, see vol. 52, p. 358, 1 species, 
in Derbyshire-penk Limestone. 

Modiola bipartita /3, t 210, f 4. 

Longleat Park, E, Wiltshire, sec vol. 46, p. 220 (and Pccten 
quadricostata, t 56, f I and 2), 3 species, in Green Sand. 
Ditto W, in Coral Rag. 

Turbo (muricatus and y) ? t 240, f 4. [Limestone. 
Lullington, 2} m NNE of Frome, Somerset., in Cornbrash 
Avicula echinata a, t 243, f 1 . 

Lyme-Regis, Dorset., see vol. 46, p. 222, 2 species, in Maristonc. 
Ditto NE, see vol. 52, p. 358, 6 species, in Blue Marl 
on Lias. 

Ammonites Bechei ^e, t 2S0. Helicinaexpansa,t273,f I to3. 

Birchi, t 267* solarioides, t 273, f 4. 

Lyndhurst (Brick-kiln), 6| m N of Lymington, Hants, in Lon- 
don Clay. 

Ostrea flabellula, t 253, f 2 j Vencricardia dcitoidea, t 259, 
to 7 and 9. ; f 1, [stone, 

Madagascar Isle, in Indian Ocean, in Cornbrash ? Lime- 

Isocardia minima, t 295, f 1 • 

Mailing, 5 tn W of Maidstone, Kent, in Chalk Marl, 
Inoccranuis concentricus, t 305. 

sulcatus a, t 306. 

Mavchani (Field) Berkshire, sec vol. 52, p. 358, 3 species, in 
Coral Rag (not Poiilaiid K.) 

Trochus bicarinatu.'*, t 221, f 2. 


Milton- 
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recenily described by Mr. Soiverby. 

Milton-Ernest, 4 iti NNW of Bedford, in Cornbrash Limestone*. 

Modiola iinbricata, t 212, f 1. [1st Limestone. 
Monyash, 4 m WSW of Bakcwell, Derbyshire, in Derbyshire-peak 
Spirifer trigonalis, 1 265, f 2 and 3« [don Clay. 
Muddyford, Hampshire, see vol. 46, p. 221, 1 species, in Lon- 
Conus dormitor, t3Ul. 

Narford, 4 m NW of SwalFhatn, Norf., in alluvial Marl. 

Lutraria ambigua, t 227* 

New«Ma!ton, 17 m NE of York, in Coral Rag Rock* 

Ammonites trifidus, t 292, and 293, f 4. 

Mya ? literata j3, 1 224, f 1. 

Normandy Province (Dept, of Calvados, Channel, Eure anil 
lower Seine) in France, in under Oolite. 

Ostrea (fibrosa) ? p. 66. | Turbo ornatus, 1 240, f I & 2. 

North-Sands on the Shore near Scarborough, Yorkshire, In 
Coral Rag, lower part. 

Mya? literata j3, t 244, f 1. 

Norton, 3 m SW of Malmsbnry, Wilts, in Cori^Jrash Limestone. 

Avicula echinata a, t 243, f 1. 

Norton Under-Hamdon ?, see IVoolon-^Underedge. 

Osmington, S, Dorsetshire, see vol. 46, p. 221, 1 species, in 
Brick-Earth (not Blue Marl). 

Modiola bipartita a, 1 210, f 3 ; see vol. 53, p. 125. 
Overton, I m SSW of Ashover, Derbyshire, in Derbyshire-peak 
Spirifer trigonalis, 1 265, f I . [1st Limestone. 
Oxford, SE, in Portland Rock, lower Marl. 

Terebratula inconstans a, t 277, f 4. 

Ditto see vol. 46, p. 221, and vol. 52, p. 359, 

2 species, in Oak-tree Clay. 

Oxfordshire (Stoncsfield ?) in Forest Marble. 

Pecten Lens, t 205, f 2 and 3. 

Pakeheld Gravel-Pit, Suffolk, see vol. 46, p. 221, and vol. 52, 
p. 359, 3 species, in alluvial Stones. 

Ammonites decipiens, t 294. 

Parhain-Park, S, 5| m NNE of Arundel, Sussex, in Green Sand. 
Trigonia aliformis, t 215, f 2. 

Ditto in Brick-Earth. 

Modiola sequalis, t 210, f 2. 

bipartita a, t 210, f 3 j see vol. 53, p. 125. 

Paris, near, in France, see vol. 52, p. 359, 5 species, in London 
Clay (coarse Limestone?). 

Ampullaria acuta, 1 284, up. Fusus rugosus, t 247, f 8 & 9. 

• patula, 1 284, mid. Modiola subcarinata ? 1 2 1 0,f I . 

— sigaretina, 1 284, lo> Rostellaria macibptera a, t 

Fiisus bulbiforinis m to S, t 29 1 , 298. 

f 1 to 6. Terebcllum fusiforrne m, t 287- 

T t 2 Paris, 
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Paris, near, in France, see vol. 52, p. 3G0, 2 species, in Lon- 
don dce])-well Strata. 

Pavingbani, 5 ni NW of Bedford, in Cornhrash Limestone. 
Avicula echinata a, t 243, f 1. 

Pegwell Bay, 2[ in WSW of Ramsgate, Kent, in London deep- 
well Strata. 

(’ardita margaritacea a, t 29/, f 1. 
Pickeridgc-llill, Somersetshire, see vol. 46, p. 22], and vol. 52, 
p. 360, 5 species, in Blue Lias. 

Modiola Hillana, t 212, f 2. 

Plaistow, 3 m SW of Ilford, Essex, in London deep-well Strata. 
Ostrea pulcbra, t 279. 

Portland Island (or Ferry), Dorsetshire, see vol. 46, p. 221, and 
vol. 52, p. 361, 4 species, in Portland Rock. 

Liitraria ovalis a, 1 226, f 2. Terebratiila inconstans a, 1 277, 
Pecten lainellosus, t 239. f 4. 

Trochus reticulatus, t 272, f 2. 
Ditto NEX Coast, in Cluneh Clay ? 

Ammonites Lamberti, t 242, f 1 to 3. 

omphaloidcs, t 242, f 5. 

Purbeck Peninsula, Dorsetshire, see vol. 52, p. 360, 1 species, 
in Portland Rock. 

Ditto S, in Oak-tree Clay. 

Ammonites rotundus, 1 293, f 3. 

Ramsgate, 4| in SSE of Margate, Kent, in upper Chalk. 

Terebratula obliqua, t 277, f 2. 

Ramshalt, 4j m SSE of Woodbridge, Suflf., in Crag Marl. 
Venus turgida, t 256, f 1. 

Richmond- Park Well, see vol. 46, p. 222, and vol. 52, p. 360, 
4 species, in London Clay. 

Ditto (near bottom) in London deep-well Strata. 

Cardita inargaritacea a, t 297, f 1 to 3. 

Ringmer, Sussex, see vol. 46, p. 222, and vol. 52, p, 360, 
3 species, in Chalk Marl. 

Venericardia ? ? t 259, f 3. 

Ringstead-Bay, 4 m NE of Weymouth, Dorset., in Portland R. 
Terebratula inconstans'^, t 277, f 4. 

Trochus reticulatus, t 272, f 2. 

Roydon-Green, Norfolk, see vol. 52, p. 361, 3 sp, in Crag Marl. 

Astarte planata, t 257. | Venus turgida, t 256, f 2. 
Sandfoot-Castle, near Weymouth, Dorset., see vol. 52, p. 361, 

2 species, in Cluneh Clay ? 

Ammonites Lamberti, 1 242, f 1 to 3. 

- ■■ ■ Leaehi, t 242, f 4. 

' omphaloides, t 242, f 5. 

Lima proboscidea, t 264. 

Mytilus pectiiiatus, t 2S2. Sand- 
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Saiidown, fij ni SE of Newport Isle of Wight, Hants, in Port- 
land Rock, Sand. 

Modiola aliformiS) t 251, 

Scalebar, Hill ?, Yorkshire, see vol.46, p. 222, 2 species, in Der- 
byshire-peak Limestone. 

Spirifer obtiisus, t 269, lo. 

Scarboroiigli, NNE, Yorkshire, see Min. Conch. II. p, 123, 1 
species in Alum Shale. 

Ditto (Castle), in Coral Rag Rock. 

Mya? literata /3, 1 224, f 1. ( Pinna lanceolata, 1 281. 
Scarlet- Head, 10 in SW of Douglas, Isle of Man, in Derbyshire- 
pcak Limestone. 

Ammonites Henslowi, t 262. | Nautilus complanatus, 1 261. 
Sheldon, 1 m W of Chippenham, Wilts, in Cornbrash Lime- 
stone. 

Avicula echinata a, t 243, f 1. 

Sheppy Island, N Cliff, 15 m ENE of Rochester, Kent, in 
London Clay. 

Trochus extensus, t 2/8, f 2. [Brick-Earth. 
Shotover Hill, Oxfordshire, see vol. 46, p. 222, 1 species, in 
Ditto see vol. 46., p. 222, and vol. 52, p. 361 

(omitting Am. exca. and inserting Troc. ang. (3, p. 95), 
2 species, in Portland Rock. 

Ditto see vol, 52, p. 361, 1 species, in Oak-trceGIay. 
Ditto see vol. 52, p.3GI (and Am. exca. above) 2 
species, in Coral Rag. 

Ammonites triiidus, t 292, and 293, f 4. 

Pecteii similis, t 205, f 6. 

Smallcoinb, of Bath, Somerset., in Fullers '-Earth Strata. 

* Mya angulifera, t 224, f 6 and 7. 

Somersetshire, in Portland Rock, Sand. 

Ostrea Meadei, t 252, f 1 and 4. 

Ditto in under Oolite. 

Modiola cutteata, t 21 1, f 1. 

Southill, 2 m NNE of Shefford, Beds., in Oak-tree Clay. 

liioceramus sulcatus /3, t 306, f 6. 

Steeple -Ashton, 2\ in E of 'ftiowbridge, Wilts, in Coral Rag. 

Turbo muricatus a, t 240, f 4. [Marble. 

Stonesiicid (or Stunsfield) 3 ni W of Woodstock, Oxf., in Forest 
Pecten obscurus, t 205, f 1 . [stone. 

Stoney-Stratford, 7 in ENE of Buckingham, in Cornbrash Lime- 
Avicula costata y, t 244, f 1 ; see vol. 53, p. 122. 
echinata «, t 243, f 1. 

Stubbington-Cliff, Hampshire, see vol. 46^ p. 223, and voL 52, 
p. 361, 18 species, in London Clay. 

Pecten corneus, t 204. | Venericardia carinata, t 259, f 2. 

Suffolk, 
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Suffolk^ County, see voh 52, p. 362, 6 species, in Crag MarL 
Trochus concavus, t 272, f 1. | Venericardia siinilis, t258« 
Ditto see vol. 52, p. 362, 1 species, in London deep- 
well Strata. 

Ditto, NW, see vol. 46, p. 223, 1 species, in lower Chalk. 

Swindon, 6^ tn SSE of Crieklade, Wilts, in Portland Rock. 

Pecten lamellosus, 1 239. 

Taunton, Somerset, see vol. 52, p. 362, 2 species, in Lias? (not 
Oolite; L. gibbosay). 

Modiola minima, t 210, f 5. 

Teignmoutli (Little) Devon, see vol. 46, p. 223, 1 species, in 
Green Sand. 

Trigonia pcnnata, t 237, f 6. 

Tellesford, SW, 4| m NNE of Fronic, Somerset, in Cornbrash 
Limestone. 

Avicula echinata a, t 243, f 1 • 

Thame, I m SE, 12{ m E of Oxford, in Portland Rock. 

Pecten lamellosus, t 239. 

Thornlie-Bank Quarry, 5 m ESE of Paisley, Renfrewshire, Scot., 
in Derbyshire- peak Limestone. 

Orthocera cordiformis, t 247* 

Tideswell, Derbyshire, see vol. 46, p. 223, 1 species, in Derby- 
shire-peak 3d Limestone. 

Melanea constricta, t 218, f 2. | Spirifer glaber, t 269, np. 
Ditto see vol. 46, p. 223, 1 species, in Derbyshire- 
peak 4 til Limestone. 

Tisbury, 2| m SE of Hindon, Wilts, in Portland Rock. 

Ostrea expansa, t 238, f 1 . 

Trigonia gibbosa a & j3, t 235 and 236. , 

Toddenham, 4 m SE of Moreton in the Marsh, Glouc., in Blue 
Lias. 

Hippopodium ponderosuni a, % 250, ?/p. 

Tronlie-Bank, of Gla^ow, Scotland, in Coal- 

measures. 

Conularia quadrisulcata /3, t 260, f 6. 

? teres, 1 260, f 1 and 2. 

Trowle, 1 m W of Trowbridge, Wilts, in Cornbrash Limestone. 

Avicula echinata a, t 243, f 1 . [on Lias. 

Uley, near, 2 m W of Dursley, Gloucestershire, in Blue Marl 

Plicatula spinosa, t 245, f 4. 

Valognes, 11 m SE of Cherbourg, Dept, of Channel, in France, 
in (see Colomby, and Gollevillc). 

Terebellum fusiforme |3, t 287. 

Westmoreland County (near Kendal?), in Derbyshire-peak 
Limestone. 

Conu- 
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recently described by Mr, Sowerby. 

Conularia quadrisulcata u, 1 260^ f 3* 

Spirifer oblatus, 1 268. 

Weymouth, see SandfooUCastle. 

Whetstone-Pits, in Devonshire, sec Haldon Hills : in Dorset- 
shire, see Blackdown Hills. 

Whitby (Cliffs) Yorkshire, see vol. 46, p. 224, and vol. 52, p.363, 
7 species, in Alum Shale. 

Ammonites anmilatus t 222, f 2. 

hcterophyllus, t 266. 

Wight, Isle of, Hants, in Cowes Rock, f. w. ? 

Melanea fasciata, t 241, f 1. 

Ditto see voi. 52, p. 363, 1 species, in London deep- 
well Strata* 

Ditto in Chalk Marl. 

Hamites armatus (see 1 168), 1 234, f 2. 

Wiltshire County, see vol. 52, p. 363, 1 species, in Chalk Marl. 
Ditto see vol. 46, p. 224, and vol. 52, p. 363, 

1 species, in Clunch Clay. 

Ditto in Cornbrash Limestone. 

Isocardia minima, t 295, f 1. 

Wincanton, NW and SW, 14 m SSW of Frotne, Somerset., in 
Cornbrash Limestone. 

Avicula echiiiata a, t 243, f 1. 

Winsley, 1 J m W of Bradford, Wilts, in Clay on upper Oolite. 

Avicula costuta S, t 244, f 1 ; see vol. 53, p. 122. 
Woodbridge, Suffolk, see vol. 46, p. 224, and vol. 52, p. 363, 
5 species, in Crag Marl. 

Cardium edulinum, t 283, f 3. 

Mytilus anti(iuorura, t 275, f 1 and 3. 

Venus turgida, t 256, f 

Wooton- Basset, 5 m W of Swindon, Willis, in Coral Rag. 

Turb^, muricatus a, t 240, f 4. 

Wooton Under- Edge? (queryii^orton Under-llamdoii) 5^ in 
SE of Berkley, Gloucest., m under Oolite. 

Lutraria lirata, 1 225. 

Yeovil, Somersetshire, see vol. 52, p. 3(i3; Cirrus nodosus, vol.ii. 
p. 94, is redrawn and ,^orc fully described in the present 
volume, p. 35. 
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LXXI. Some Memoranda respecting Caoutchouc, By 
B. M. Forster, Esq. 

To Dr. Tilloch, 

Sir, — Sjnc’E I mentioned to you, in my letter of 26th March, 
that I had expanded a small bottle of Caoutchouc (India-Rubber) 
by means of* a condensing syringe, 1 have been informed of 
several instances of such bottles having been stretched in a like 
or nearly like manner some years ago, so that what I communi- 
cated to you as new, was not so. 

I have some notion, that in o^e of the periodical publications 
a few years ago, there was an account of a bottle of this sub- 
stance having been considerably enlarged by letting in coal gas, 
the bottle bein^ attached to the end of a gas-light pipe : probably 
the caoutchouc might have been softened first. 

An ingenious artist, well known by his excellent paintings for 
magic-lantern slides, named Matthias More, has informed me 
that he has stretched bottles of caoutchouc with a common pair 
of bellows, after 4hey were become soft by having been soaked 
for many hours in warm (not boiling) water. 

Mr. More also has stretched picc;^ of this substance to a very 
great length, until they became e5tcccdingly thin and transpa- 
rent. I have seen some small pieces or leaves of it, which ap- 
peared not unlike gold-beaters’ skin, and were of a beautiful - 
looking substance. With such power, Mr. More says he has made 
air-balloons the size of a common hen’s egg, which when filled 
with gas ascended. He had a plan for making long pieces of 
this substance, to use histead of glass slides for magic-lanicrns, 
on which the figures war, I understand, to be printed^ and after- 
wards coloured; but not succeeding in sonjupart of the process, 
he gave up the scheme altogelfaelr. The pieces on which the 
figures were, he intended should uejifound on, an^ off, an axis, in 
the manner that tapes for measuring arc; sso that, had the scheme 
succeeded, long processions might have been exhibited without 
the interruption occasioned by using several glass slides in frames, 
as usual. 

May 4, 1822. B. M. FORSTER. 
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LXXIl. On two new Compounds of Chlorine and Carlofi, and 

on a new Compound of Iodine^ Carbon^ and Hydrogen. By 

Mr, Faraday, Chemical Assistant in the Royal Institution*. 

One of the first circumstances that induced Sir H. Davy to 
doubt the compound nature of what was formerly called oxymu- 
riatic acid gas, was the want of action of heated charcoal upon 
it j and considerable use of the same agent, and of the phaeno- 
mena exhibited by it in tlifferent circumstances with chlorine, 
was afterwards made in establishing the simple nature of that 
body. 

The true nature of chloritM^^bcing ascertained, it became of 
importance to form all the possible compounds of it with other 
elementary suljitances, and to examine them in the new view 
had of their nature. Tliis investigation has been pursued with 
such success at different times, that very few elements remain 
uncombined with it ; but with respect to carbon, the very cir- 
cumstance which first tenifilfvl to correct the erroneous opinions 
which, after Scheele’s time, and before the year 48 10, had gone 
abroad respecting its nature, proved an obstacle to the formation 
of its compounds ] and up to the prcsscnt time, the chlorides of 
carbon have escaped the rmparches of chemists. 

That the difficulty met ^h in forming a compound of chlo- 
rine and carbon was probably not owing to any want or weakness 
of affinity between the two bodies, was pointed out by Sir H. 
Davy; who, rctasoning on the triple coin})Ound of chlorine, car- 
bon, and hydrogen, concluded that the attraction of the two 
bodies for each other was by no means feeble ; and the discovery 
of phosgene gas by Dr. Davy, in which chlorine and carbon are 
combined with oxygon, was another dfl'umstance strongly in 
favour of tliis opinion. 

1 was induced lasPsuminer^ take up this subject, and have 
been so fortun^e as to disQ||Kr two chlorides of carbon, and a 
compound of iodine, cai boi^nd hydrogen, analogous in its na- 
ture to the triple compound of chlorine, carbon, and hydrogen, 
sometimes called, chloric cthc^ 1 shall endeavour in the follow- 
ing pages to describe these sulratances, and give the experimental 
proofs of their nature. 

If chlorine and olefiant gas be mixed together, it is well known 
that condensation takes place, and a colourless limpid volatile 
fluid is produced, containing chlorine, carbon, and hydrogen. If 
the volumes of the two gases are efpial, the eondbnsation is per- 
fect. If the olefiant gas is in excess, that excess is left un- 

* From the Transactions of the Iloyal Sjocicty for 1821. Read 21st of 
December 1820. 

Vol. 59, No, 289. May 1822. U u changed. 
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chanp^ed. But if the chlorine is in excess, the fluid becomes of 
a yellow tint, and acid fumes are produced. This circumstance 
alone proves that chlorine can take hydrogen from the fluid ; and, 
on examination, I found it was without the liberation of any car- 
bon or chlorine. 

That the action thus begun, might be carried to its utmost ex- 
tent, some of the pure fluid (chloric ether) was put into a retort 
with chlorine, and exposed to sunshine. At the first instant of 
contact between the chlorine and the fluid, the latter became 
yellow ; but when in the sun^s rays, a few moments sufficed to 
destroy the colour both of the fluid and the chlorine, heat being 
at the same time evolved. On opening the retort, there was no 
absorption, but it was found full bf muriatic acid gas. This was 
expelled, and more chlorine introduced, and the whole again 
exposed to sun light : the colour again disappeared, and a few 
moist crystals were formed round the edge of the fluid. Chlorine 
being a third time introduced, and treated as before, it still re- 
moved mbre hydrogen ; and now a sublimate of crystals lined 
the retort. Proceeding in this way^iitil the chlorine exerted no 
further action, fhe fluid entirely disappeared, and the results were, 
the dry crystalline substance, and muriatic acid gas. 

A portion of olefiant gas was then mixed in a retort with eight 
or nine times its bulk of chlorine, exposed to sun light. At 
first the fluid formed 5 buMhis instantly disappeared ; the retort 
became lined with crystals, and the colour of the chlorine very 
much diminished. 

On examining these crystals, I found they were the compound 
I was in search of ; but before 1 give the proofs of their nature, I 
will describe the process by which this chloride of carbon can be 
obtained pure. 

Pcrcliloride of Cation^ 

A glass vessel was made in tfte form of an alembic head, but 
without the beak; the neck was''^nsiderably Contracted, and 
had a brass cap with a stop- cock cemented on ; at the top was 
a small aperture, into which a ground stopper fitted air tight. 
The capacity of the vessel was aljbut 200 cubic inches. Being 
exhausted by the air-pump, it was nearly filled with chlorine ; 
and beibg then placed over olefiant gas, and as much as could 
enter having passed in, the stop-cocks were shut, and the whole 
left for a short time. When the fluid compound of chlorine and 
olefiant gas had formed and condensed on the sides of the vessel, 
it was again placed over olefiant gas, and, in consequence of the 
condensation of a large portion of the gases, a considerable quan- 
tity more entered. This was left, as before, to combine with 
part of the remaining chlorine, to condense, and to form a par;* 
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tial vacuum ; which was again filled with olefiant gas, and the 
process repeated until all the chlorine had united to form the 
fluid, and the vessel remained full of olefiant gas. Chlorine was 
then admitted in repeated portions as before; consequently more 
of the fluid formed ; and ultimately a large portion was obtained 
in the bottom of the vessel, and an atmosphere of chlorine above 
it. It was now exposed to sun light. The chlorine immediately 
disappeared, and the vessel became filled with muriatic acid gas. 
Having ascertained that water did not interfere with the action 
of the substances, a small portion was admitted into the vessel, 
which absorbed the muriatic acid gas, and then another atmo- 
sphere of chlorine was introduced. Again exposed to the light, 
this was partly combined with the carbon, and partly converted 
into muriatic acid gas; which being, as before, absorbed by the 
water, left space for more chlorine, llepeatiiig this action, the 
fluid gradually became thick and opaque from the formation of 
crystals in it, which at last adhered to the sides of the glass as 
it was turned round ; and ultimately the vessel only contained 
chlorine with the accumulated gaseous impurities of the succes- 
sive portions, a strong solution of muriatic acid coloured blue 
from the solution of a little brass, and the solid substance. 

I have frequently carried, the process thus far in retorts; and 
it is evident that any conveniently formed glass vessel will an- 
swer the purpose. The admission of water during the process 
prevents the necessity of repeated exhaustion by tlie air-pump, 
whioli cannot be done without injury to the latter ; hut to have 
the full advantage of this part of the process, the gases should be 
as pure as possible, that no atmosphere foreign to the experiment 
may collect in the vessel. 

in order to cleanse the substance, the remaining chlorine and 
muriatic acid were blown out of the vessel by a pair of bellows, 
introduced at the stoppered a|erturc, and the vessel afterwards 
filled with watcr^ to wash the muriatic acid and other solu- 
ble matters. Considerable care is then requisite in the further 
purification of the chloride. It retains water, muriatic acid, and 
a substance, which I find tq^be a triple compound of chlorine, 
carbon, and hydrogen, formed from the cement of the cap ; and 
as all these contain hydrogen, a small quantity of any one re* 
maining with the chloride would, in analysis, give erroneous re* 
suits. Various methods of purification may be devised, founded 
on the properties of the substance, but I have found the following 
the most convenient: — The substance is to be washed from off 
the glass, and poured with the abater into a jar ; a little alcohol 
will remove the last portions which adhere to the glass ; and this, 
when poured into the water, will precipitate the chloride, and 
the whole will fall to the bottom of the vessel. Then having 
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decanted the water, the chloride is to be collected on a filter^ 
and dried as much as may be by pressure between folds of bi^ 
bulous paper. It should next be introduced into a glass tube, 
Sind sublimed by a spirit-lamp : the pure substance with water 
will rise at first, .but the last portions will be partially decom-* 
posed, muriatic acid will be liberated, and charcoal left. The 
sublimed portion is then to be dissolved in alcohol, and poured 
into a weak solution of potash, by which the substance is thrown 
down, and the muriatic acid neutralized and separated ; then 
wash away the potash and muriate by repealed affusions of wa* 
ter, until the substance remains pure ; collect it on a filter, and 
dry it, first between folds of paper, and afterwards by sulphuric 
acid in the exhausted receiver of the air-pump. 

It will now appear as a white pulverulent substance; and if 
perfectly pure will not, when a little of it is sublimed in a tube, 
leave the slightest trace of carbon, or liberate any muriatic acid. 
A small portion of it dissolved in ether, should give no precipi- 
tate with nitrate of silver. If it bd not quite pure, it must be 
resublimed, washed, and dried until it is pure. 

This substance does not require the direct rays of the sun for 
its formation. Several tubes were filled with a mixture of one 
part of olefiant gas with five or six parts of chlorine, and placed 
over water in the light of a dull day ; iii two or three hours there 
was very considerable absorption, and crystals of the substance 
were deposited on the inside of the tubes. I have also often ob- 
served the formation of the crystals in retorts in common day 
light. 

A retort being exhausted had 12 cubic inches of olefiant gas 
introduced, and 24*75^ cubic inches of chlorine: as soon as the 
condensation occasioned by the formation of the fluid had taken 
place, 21*5 cubic inches more of chlorine were passed in, and 
the retort set aside in a dark place for two days. At the end of 
that time muriatic acid gas and ^tl)|^ solid chloride had formed, 
but the greater part of the fluid remained unchanged. Hence it 
will form even in the dark by length of time. 

1 tried to produce the chloride exposure of the two gases 
in tubes over water to strong lamplight for two or three hours, 
but could not succeed. 

The perchioride of carbon, when pure, is immediately after 
fusion, or sublimation, a transparent colourless substance. It 
has scarcely any taste. Its odour is aromatic, and approaching 
to that of camphor. Its specific gravity is as nearly as possible 2« 
Its refractive power is high, being above that of flint glass 
(1*5767). It is very friable, easily breaking down under pres- 
sure ; and when scratched has much of the ^el and appearance 
of white sugar. It does not conduct electricity. 


The 
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The crystals obtained by sublimation and from solutions of 
the substance in alcohol and ether^ are dendritical, prismatic, or 
in plates ; the varieties of form, which arc very interesting, are 
easily ascertained, and result from a primitive octohedron. 

It volatilizes slowly at common temperatures, and passes, in 
the manner of camphor, towards the light. If warmed, it rises 
more rapidly, and then forms fine crystals : when the tempera* 
ture is further raised, it fuses at 320^ Fafir. and boils at 360''un* 
der atmospheric pressure. Wlicii condensed again from these 
rapid sublimations, it concretes in the upper part of the tube or 
vessel containing it, in so transparent and colourless a state, that 
it is difficult, except from its high refractive power, to perceive 
where it is lodged, As the crust it forms becomes thicker, it 
splits, and cracks like sublimed camphor; and in a few minutes 
after it is cold, is white, and nearly opaque. If the heat he 
raised still higher, as when the suhstahee is passed through a 
red hot tube, it is decomposed, chlorine is evolved, and another 
chloride of carbon, which condenses into a fluid, is obtained. 
This shall be described presently. 

It is not readily combustible; when held in the flame of a 
spirit lamp, it burns with a red flame, emitting much smoke and 
acid fumes ; but when removed from the lamp, combustion ceases. 
In the combustion that does take place in the lainj), the hydro- 
gen of the alcohol, by combining with the chlorine of the com- 
pound, performs the most important part; nevertheless, when 
the substance is heated red in an atmosphere of pure oxygen, it 
sometimes burns with a brilliant light. 

It is not soluble in water at common temperatures; or only in 
very small quantity. When a drop or two of the alet)holic solu- 
tion is poured into a large quantity of water, it renders it turbid 
from the deposition of the substance. It docs not appear that 
hot water dissolves more of it than cold water. 

It dissolves in alcohol with facility, and in much greater quan- 
tity with lieat than without. A saturated hot solution crystal- 
lizes as it cools, and the cold solution also gives crystals by spon- 
taneous evaporation. When poured into water, the chloride is 
precipitated, and falls to the bottom in flakes. If burnt, the 
flame of the alcohol is brightened by the presence of the sub- 
stance, and fumes of muriatic acid aie liberated. Solution of 
nitrate of silver does not produce any turbidness in it, unless it 
be in such quantity that the water throws down the substance ; 
but no chloride of silver is formed. 

It is much more soluble in ether than in alcohol, and more so 
in hot than in cold ether. The hot solution deposits crystals as it 
cools ; and the crystallization of a cold solution, when evaporated 
on a glass plate, is very beautiful. This solution is not prccipi- 
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tatcd by water, unless the ether has previously been dried, and 
then water occasions a turbidness. Nitrate of silver does not 
precipitate it. When burned, muriatic acid fumes are liberated, 
but the greater part of the chloride remains in the capsule. 

It is soluble in the volatile oils, and on evaporation is again 
obtained in crystals. It is afso readily soluble in fixed oils. The 
solutions when heated liberate muriatic acid gas, and the oil be- 
comes of a dark colour, as if charred. 

Solutions of the acids and alkalies do not act with any energy 
on the substance. When boiled with solutions of pure potash 
and soda, it rises and condenses in the upper part of the vessel ; 
and though it be brought down to the alkali many times, and 
reboiled, still the alkali, when examined, is not found to contain 
any chlorine, nor is any change produced. Ammonia in solu- 
tion is also without action upon it. These solutions do not ap- 
pear to dissolve more of it than pure water. 

Muriatic acid in solution does not act at all upon it. Strong 
nitric acid boiled upon it dissolves a: portion, but does not de- 
compose it : as it cools, part of the chloride is deposited unal- 
tered, and the concentrated acid, when diluted, lets more fall 
down. The diluted portion being filtered, and tested with nitrate 
of silver, gives no precipitate. It does not appear to be either 
soluble in, or acted upon by, concentrated sulphuric acid. It 
sinks slowly in the acid, and, when heated, is converted into va- 
pour, which, rising through the acid, condenses in the upper 
part of the tube. * 

It is not acted upon by oxygen at temperatures under a red 
heat. A mixture of oxygen and the vapour of the substance 
would not inflame by a strong electric spark, though the tem- 
perature was raised by a spirit-lamp to about 400^, When oxy- 
gen mixed wltli^the vapour of the substance is passed thrpugh a 
red-hot tube, there is decomposition ; and mixtures of chlorine, 
carbonic oxide, carbonic ^acid, and phosgene gases are produced. 
A portion of the chloriOTf was heated with peroxide of mercury 
in a glass tube over mercury ; as soon as the oxide had given off 
oxygen, and the heat iiad risen so high as to soften the glass con- 
siderably, the vapour suddenly detonated with the oxygen with 
bright inflammation. The substances remaining were oxygen, 
.carbonic acid, and calomel ; and 1 believe there was no decom- 
position or action, until so much mercury had risen in vapour as 
to aid the oxygen by a kind of double affinity in decomposing 
the chloride of carbon. 

Chlorine produces no change on the substance, either by ex- 
posure to light or heat. 

When iodine is heated with it at low temperatures, the two 
substances melt and unite, and there is no further action. When 

heated 
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heated more strongly in vapour, the iodine separates chlorine, 
reducing the perchloride to the 6uid protochloride of carbon, and 
chloriodine is produced. This dissolves, and if no excess of 
iodine be present, the whole remains fluid at common tempera- 
tures, When water is added, it generally liberates a little iodine ; 
and on heating the solution, so as to drive off all free iodine, 
and testing by nitrate of silver, chloride and iodide of silver are 
obtained. 

Hydrogen and the vapour of the substance would not inflame 
at the temperature of 400^ Fahr. by strong electrical sparks ; but 
when the mixture was sent through a red-hot tube, the chloride 
was decomposed, and muriatic acid gas and charcoal produced. 

The vapour of the perchloride of carbon readily detonates by 
the electric spark with a mixture of oxygen and hydrogen gases; 
but the gaseous results are very mixed and uncertain, from the 
near equipoise of aflinities that exist among the elements. 

Sulphur readily unites to it when melted with it, and the mix- 
ture crystallizes on coolingdnto a ycllovvish mass. When heated 
more strongly, the substance rises unchanged, and leaves the 
sulphur unaltered ; but when the mixed vapours are raised to a 
still higher temperature, chloride of sulphur and protochloride of 
carbon are formed. .^Sometimes there are appearances as if a 
carburet of sulphur were formed, but of this I have not satisfied 
myself. • 

Phosphorus at low temperatures melts and unites with the 
substance, without any decomposition. If heated in the vapour 
of the substance, but not too highly, it takes away chlorine, and 
forms the protochlorides of phosphorus and carbon. If heated 
more highly, it frequently inflames in the vapour with a brilliant 
combustion, and abundance of charcoal is deposited. Some- 
times 1 have had the charcoal left in films stretching across the 
tubes, and occupying the space where the flame passed. The 
appearance is then veiy oeautiful. 

When phosphorus is heated with thl^apoiir of the substance 
over mercury, so as not to inflame in it, there is generally a 
small portion of muriatic acid gas formed. If great care be 
taken, this is in very minute quantity ; and its variable propor- 
tion suificicntly shows, that the hydrogen which forms it does 
not come from the substance. 1 am indaced to believe that k 
is derived from moisture adhering to the phosphorus. The ac- 
tion of iodine on phosphorus shows, that iiws very difficult to dry 
the latter substance perfectly. ' 

A stick of phosphorus put into the alcoholic ot ethereal solu- 
tion of the perchloride did not exert any action upon it. 

Charcoal heated in the vapour of the substance appears to 
have no action upon it. 
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Most of the'^tn^tals decompose it at high teAiperatures. Potas- 
sium i;»drns brilliantly in the Vapour^ depositing charcoal, and 
'fot^ning chloride of potassium. Iron, zinc, tin, copper, and 
inerpiry, adt on U at a red 4 ieat,. forming chlorides of those ine- 
tdls, and depositing abd when the experiments are 

made with jpulre substafi#^ fitid very carefully, no other results 
are obfain<^. Soide of tne stibstaude passed over iron turn- 
ings heated in a dass tube/ At ^Ifi^pdinmcncement of the sub- 
limation of the chloride tf^ou'j^h the hotjron, the common air 
of ihe Vessels iKhis expelled, and reciived'^in different tubes 5 but 
before one«third of the substance l^acl been passed, all liberation 
of gai» ceased, and the icmainder was decomposed by the iron, 
without the production of any gadBiis matters.* The different 
portions of air that were thrown out being examined, the first 
proved to be common air^ and the last carbonic oxide. This 
had resulted, probably, from the action of the thloiine on the 
lead of the glass tube. An evident action had taken place, and 
the oxygen evolved, meeting with%e libeiat^d caibon, would 
produce the caibonic oxide: This expeiiment has been repeated 
sev^^ral times with the same results. 

When the perchloride of carbon is heated with metallic oxides, 
different lesults are produced aceording^'to the proportions ot 
oxygen in the oxides. The peroxides, as of mercury, copper, 
lead, aiid tin, pioduce clilorides of those metals, and caibonic 
acid ; and the protoxides, as those of zinc, lead, &c. produce 
also chlorides 5 but the gaseous products arc mixtures ot car- 
bonic acid iftid carbonic oxide. I have ficquently perceived the 
snn^'of phosgene gas pn passing the chloride over oxide of zjnc ; 
and as the substance easily liberates chlorine at high tempera- 
tures, it will be readily seen how a small portion of that gas may 
be formed. Itlilso happens, sometimes, tha^thc protoxides be- 
come blackened from the deposition o^charcoal. 

Wlien the vapour of ^ chloride is passed over lime, baryta, 
or stroutia, heated led TOt, a \eiy vivid combustion is produced. 
The oxygen and the chloiiiie change places, and ^oth the me- 
tals and the caibon are burnt. Chlorides are produced, carbonic 
acid is formed and absoibed by tlie undccomposed parts of the 
earths, and caibon is deposited. In these experiipents no car- 
bonic oxide is produced. When passed ovei magnesia, theie is 
no action on the eardi, but tlie perchloride cf carbon is con- 
verted by the beat inR pi otochloride. 

* In these experitheutb with the oxides no tiace of water could 
\}e ppiteived. 

Having thus far described the properties of the substance, I 
&hauriiW.give the reasons which induce me to epniider it a t^ue 
clu6ndc of carbon, and shall endeavoui to assign \\s compoaicioii. 

" My 
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My first object was to ascertain whether hydrogen existed in it 
or not. When phosphoiqs is heated iiiit, a small quantity of 
muriatic acid is generally formed | but doubt arises as to the 
cause of its production^ fram cirt;umstance that the phos>^ 
phoTUs, as already mehtionccl, mayW the source of the hydrogen. 
When potassium is heated^iii the vapour of the^bstance, there 
is generally a small e^jQau^n of vm?lne,^ahd inflammable gas 
produced ; but it is very di0^plt*to cleanse potasdum both from 
naphtha and an adhering crust of moist potash ; and either of 
these, though in extremely ^minute quantities^ .would give falU** 
cious results. i 

A more unexceptionable ^perinient made with iron has been 
already described ; and thf infeiences from it are against the 
presence of hydrogen in the compound. 

Some of the substance in vap&r ^as electrized oVer mercury 
by having many bundled spaiks passea thiough it. Calomel 
was foimed, and caibon deposited. A very minute bubble of 
gas was pioduccd, but i^was much too small to iiiterfere with 
the conclusions drawn lespecting the binaiy nature of the com- 
pound; and was piobably caused by air that had adhered to the 
sides of the tube wlieii the meicuiy was poured in. 

The most pcifect£^cmunstiation that the body contains no 
hydiogen, and indeea of its nature altogether, is obtained from 
the ciicumstances which attend its foimation. When the fluid 
compound of chlorine and olcfignt gas is acted on by chlorine 
and solar light in close vessels^ although the whole of the chlo- 
rine ill i.ippeais, yet there is no change of volume, its pla^ 9 being 
uccu| ed by muiiatic acid gas. Hcncc, as muriatic is 

known to consist of eepud volumes of chloiine and hyo^en, 
combined without condensation, it is evident that lK|}f the cblo- 
1 inc introduced into the vessel has combined ^with the elements 
of the fluid, and liberated an eqv^l volume oi hydrogen; and as, 
when the chloride is perfectly formed, it condenses no muriatic 
acid gas, a method, appaieutly fice all fallacy, is tlius af- 
folded of ascertaining its iiatuie. 

1 have made many experiments on given volume^ ^f chlorine 
and olefiant gases. A clean dry letort was fitted with a cap and 
stop-cock. Its capacity was 25*25 cubic inches. Being ex- 
hausted ^the air-pump, it was filled with nitiogen (24*25 cubic 
inches being requir^), and being again cx^tisted, 5 cubic 
inches of olefiant gasfand 10 c^ic inclws of cnloiinc, were in- 
troduce^. It was then set aside for half an hour, that the fluid 
compound might form, and afterwaids being placed a^iU oyer 
a jqr of chlorine, 19*25 cubidrinches enteied; 90 thf ^n- 
densatioa bad been as nearly as possible 10 cnbic ii^lies, or 
twice the volume of the olefiant gns (barometer Iffbhes). 
Vol. 59. No. m May 1822. X x It 
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It was u<n)r,pla<^ (Ocf, raj? oC.^e smt: 

bCit the .mi^tb?r,wQa very Io,jm,e«eping) tbe wpc^ 
crysUllSiie aubsCanee ba^ aVWf anpe^ and very Uttle 

tfuid' r<^mamed. When ptaci^'ovcr Qniffi^ineff not tbe flighteat 
change in volun|ie haulbean pf^iiced, j^e atpp^cpck was now 
opeiied'under iilprcun^ and a small poriiw^.p^ the metal having 
entered) it was agitaf^ IQ ifie r^oit^^tpymrb the phlor^; the 
neck of the retort was left o^n m^or tne mercuty all night) 
and the whple'a^tated iVom time Next morning (ba- 

lometer 29^*6) tim tner^ry which had phteredi bein^ passed into 
the iieck'of uic^^^^i^emrt', stood at a certain mark six niches above 
the level of the mcrciiry in the trough, occupying 1*25 cubic 
inch, md lekving 24 cubic inches hlle^ by the er^panded inuriatie 
acid |;as and nitrogen. These volumes corrected to the pres* 
sure of 2 ^*f inches gm $^8 cllbic inches for the chloiine ab- 
sorbed, and 19*47 cumc mches for the muriatic acid gas, 8 ^ 0 , 
Thase atwo^ed by water left 1*2 cubic inch of nitrogen; so that 
the gases in the letort, after the actioi^of solar light, were, 


Cubic inrliea. 

Muriatic acid gas • • • • • • 18*27 

Chlorine •• •« •• •• 5*73 

Nitrogen, &c. «, •• •• 1*2 

and before that action, 

phlorine •• •• 29*25 

Olehant gas «, •• «• 5*0 

Nitrogen •• •• •• •» 1*0 


l^^ce 23*47 cubic inches of chlorine had disappeaied, and 
9*1!^ o^]|^esa had entered into combination with an equal volume 
of d*1i]$, cubic inches ^|^{h>drogen liberated from the five c;uhu:« 
inckg}|ot olefiant gas, to form muriatic acid ; and, consequenMy^ 
pubic inches ot chlorine remained combined with the cgf;f 
boq of jthe five cubic inches o£|pi^aiit.gas. Here, the 
of ohloriiie actually employed » Hot quite five times that of tbp 
olefiant gas, nor the volunfe of muriatic acid gas produced, equal 
to fopr times that of the olefiant gas; but they approximate; 
ani^ j^hen i^ i^ remembered that the conversion was not quite 
pe^ijM):. qpd that Jthe gases used would inevitably contaip a slight 
poi tipn of impurity, the causes of the deficiency can easily bp 

Til other ^xpeiymeiits made in^he same^ay, but with smaller 
qtiantitiM jpjiVfe aceura|e restdflNrere obl^ned: one cubic inch 
of otefiani^^|i with 12*25 cubic inches of chlorine, prmbiced by 
the action tfligiu 3*67 cubic inches of muriatic acid gas, 4*963 
of tile having been usecN^ 1*4 cubic inch of olefiant gas 

with I2^'l cuuickinchea of chlorine produced 5*09 cubic inches 
8»S 6*7 cubic inp^es of 

used. 
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ii^cid. O^her ^Kpetlments gave Wry neijd^ the same resalta ; im<t 
I hdye dedhieed^bm theib* thhi^ one vbtiime of olefian^ re*- 
({t^rcs ^ve Voltitnes of cbtorfne its conversidn into muriatic 
acfd and clitbridb of barbdn j' tfif^t foiir volumes of muriatic avia 
gab arc formed tbat^ three volubiW of chtoriiie combine ^itn 
the two voK^bies bf cdffion in the olyfiatic to^to form the sojid 
crystaHine chloride ; ehd tjhat, w^ett chlorme acts on ^ the fluid 
compound of chtorbic and p$^anl gat!, for'every volume of chio** 
rinc that combines, an cejUaf VQliiinc orhydro^if is avp^i^^d. 

I have endeavoured tO verify ihc&c pioporaons by analytical 
experiments. The mbde 1 adopted was, to send thy substance 
in vapour over metals and metallic oxides at high temperiptures. 
Considerable care is requisite in such experimeiits ; for if the 
process he carried on quickly, a portion of fluid chloride of car- 
bon is formed, and escapes deeonipqa|ti^. Tlie fallowing aie 
two results from a number of expciiiiichts agreeing well witli 
cCbfi other. 

Five grains were passed over peroxide of copper in an iron 
tube, and the gas collected o\cr mcicui v; it amounted to 3*9 
cubic inches, barometer 29*8'>; thciniometer 54® Fahr. Of 
these nearly 3*8 cubic inches were carbonic acid, and rather 
more than • 1 of a cubic inch was carbonic oxide. These arc 
nearly equal to *5004 of a giain of carbon. Hence, 100 of the 
chloride would give 10 of carbon neatly, but by calculation l(X) 
should give 10*19. The difference is so small as to come within 
the limits of errors in experiment. 

Five grains were passed over peroxide of copper in a tube 
mhde of green phial glass, and the chloric estimated in theaanio 
manner as before. ^17'7 grains of cbloriu^f silver were obtained 
equal to 4*36 grs. of chlorine. This result approachesf'much 
nearer to the calculated result than the former ; but there had 
still been action on the tube, minute portion of the sub- 

stance had passed undecomposed, and condensed at the opposite 
end of the tube in crystals. 

E?tpcriments made by passing the pcrcbloridc over fiot lime 
or barytes, promise to be more accurate and easy of pcrforrhi^flce. 
Ill the mean time, the above analytical results will, perhaps! be 
considered 0 $ strong corroboiation of the opinion of tbfi' nature 
of the compound, deduced from the synthetical cxjpeflVpl^nf^; 
and tire composition of the perc^ride of carbon Will bd^ 

Three proportions of ch!*ne • • • • =s 100*^ 

Two ditto carbon .. .. •• •• ssiH*^ 


PtotocUoride of Carhon. 
ttiiicli on the natufe of the jierchltitiw'bf’iJit- 
X N 2 bon. 
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boiij I shall have less occasion to dwell on ' ttie proofs 'that the 
CQmpouiid I arp about to describe^ is alsb a'binary eotabination 
of enrbon and chlorine. 

When the vapour qfthc perchloricic of carbon is heated to dull 
redness, cldoriue is liberated, and a new compound of that cle-^ 
inent and carbon is produced. This is readily shown by heating 
the bottom of a small glass tpbe, containing some of the per- 
chloridc in a spirit lamp. The substance at first sublimes ; but 
as the vapour becomes heated below, it is gradually converted 
into protochloride, and chloiine is evolved. 

It is npt without considcra!)lc precaution that the protochio- 
ride of carbon can be obtained pure ; for though ])asscd through 
a great length of heated ttibe, part of the pcrchloride frequently 
escapes decomposition. The proccbs I luive adopted is the fol- 
lowing : Some of the p^ercbloiidc is introduced into the closed end 
of a tube, and the space above it, for 10 or 12 inches, filled with 
small firagmenls of rock ci}stal; the part of the tube beyond 
this js then bent up and down two or three times, so that the 
angles may form receivers for the new compound ; then heating 
the tube and crystal to bright redness, and dipping the angles 
in water, the pcrchloride is hlowly sublimed l)y a spirit lamp, and, 
on passing into the hot part of the tube, is decomposed ; a fliud 
passes over, which is condensed in the angles of the tube, and 
chlorine is evolved ; part of the gas escapes, but the greater 
portion is retained in solution by the fluid, and renders it yellow. 
Having proceeded thus fiir, by the careful application of a lamp 
and blow- pipe, the bent part of the tube may be separated from 
that within the funiuc& and the end closed, so as to form a small 
retort; and on <li*$tiUHig the fluid four or times from one 
angle to the other, nH the chlorine may he driven off without 
any loss of the bubstance, and it becomes limpid and colour- 
less. It still, however, alwa}|||MStains some perchloride, wtrtch 
has escaped dccomiiossition ; ^d, to separate this, 1 have boiled 
the fluid until the tube was neaily full of its vapour, and then 
closing the end that still remained open, by a lamp and blow- 
pipe, 'have aftcrwaids left the whole to cool. It is then easy, 
collecting all the fluid into one end of the tube, and introdu- 
cing that end through a cork into a receiver, under which ti very 
ismalj flame is btirning, to distil the whole of the fluid at a tem- 
very^ little above tb^^f the atmosphere. The Solid 
less volatile d^ not rise so Soon, and the pure 
qollects at the external end of the tube. ” To as- 
pijir^ity, a drop may be plad^B on a glass plate it Will 
evaporate, and if it contains pcfcTiloride, thit ^ub- 
otherwise, no trace ' Will ' temtflni on 
.t||e ^ Tiie'’i)rcbCiicc or absence of free ehUmfltr ttlay^bc Vu- 

certained 
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certaiiied by a little of the fluid iu alcobd or ether, 

and testing by nitrate of silver. 

The pure protochloride of carbon is a highly limpid fluid, and 
perfectly colourless. Its specific gravity is 1 *5526. It is a non- 
conductor of electricity. I am indebted to Dr. Wollaston for the 
determination of the refractive power of this chloride, and for 
the approximation to the refractive nower given of the pcrchlo- 
ridc. In the present case itjs I'4§75, being very nearly that 
of camphor. It is not combustible except when held in a flame, 
as of a spirit lamp, and then it burns with a briglit yellow light, 
much smoke, and .fumes of muriatic acid. 

It does not become solid at the zero of Fahrenheit’s scale. 
When 4$ teinpcr^itinc is raised under the sinfa(;cof water to be- 
tween 160^ and 170^, It is converted into vapour, and remains 
in that state until the tcnipcratnic is lowered. When heated 
more hiehly, as hy being passed ovcf red-hot rock crystal in a 
glass tube, a small portion is alvva\s decoiii))oscd ; nearly all the 
fluid may, however, be coudonsed again ; l>iit it passes slightly 
coloured, and the tube and ci}stal aic bla>kencd on the surface 
by charcoal. I am uneeitain whether tins decomposition ought 
not to be attributed rather to the action of the glass at this high 
temperature than to the heat alone. 

It is not soluble in water, hut remains at the bottom of it iu 
drops, for many weeks, without any action. 

It is soluble in alcohol and ether, and the solutions burn with 
a greenish flame, cxolving fuiucs of muriatic acid. 

It is soluble in the volatile and fixed oils. The volatile oils 
containing it burn with the einisrion oninncs of muriatic acid. 
When the solutions of it iu the fixed heated, they do not 

blacken or evolve fumes of muriatic aBIcIff It is therefore pro- 
bable, that when this linppens with the solution of tiic perchlo- 
Kide in fixed oils, it is from its c^version by the Jicat into proto- 
chloride and the liberation of clIRrine. 

It is not soluble in alkaline solutions, nor do tiicy act od it Jii 
some days. Neither is it at all soluble in, or affected, by, strong 
uitric, muriatic, or sulphuric acids. 

Solutions of silver do ^ot act on it. 

Oxygen decomposes it at high temperatures, forming Xhirbonic 
oxide, or acid, and liberating chlorine. 

Chlorine dissolves in it in ^siderahle quantity, btkt hhs 'iio 
fostlier; action, or oiily a very s w one, in common day j on 
fxpt^iiro to solar light, a different result tajies^^esu " Imire 
had, two days, and v those in thc^middle W 
.tybieih I could coepose the protgchloride of carbdhiintAt^bUms 
.jof ohiowqit^SQlpr light ; and hcncc tho pof^v^biddftftnh ^hHIc 
of tbp; proj^htaridc ivas not perfect j uuti at this raff c/T'thbsc 
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the retorts c«Btal«ing the subttandes wens'l’med e^ith 
which) on exeinioation wider' the mictosbope) praised 
qnadrenRuIar platoS) resemblingi those of the psrcMoridc 
o(«^T^n. There wese adso some rhomboidal ctTbtab hete and 
toeto< After the formation of these crystals, diere was eonslde^ 
r^hla sbsorption in the retort; hence' chlorine had combined; 
and die gas which remained was chlorine unmheed with any 
thing else, except a slight impurity. • The Solid body, on ex> 
aminndon, was found to be volatile,' sofubie in alcohol', prccipi- 
table by water, and bad the smell and other properties of per- 
chloride of carboft. Hence, though heat in separating chlorine 
from tho petchioride ot carbon produces its decomposition, light 
occasions its reproduction. 

It dissolves iodine very readily, and forms a brilliant nkl soln* 
tioo, similar in colour to that made by putting iodine into sui- 
phuret of carbon, or chloric ether. It does not exert any ftirthcr 
acdon on iodine at common temperatures. 

An electric spark passed through a mixture of the vapour of 
the diloride with hydrogen, does not cause any detonation ; but 
when a number are passed, the decomposition is gradually eft 
fected, and muriatic acid is formed. When hydrogen and the 
vapopr of tiie protochloride are passed through a red-hot tube, 
the^e is a complete decomposition effected, muriatic acid gas 
being formed, and charcoal deposited. The mixed vapour and 
gas bum with flame as they arrive in the hot part of the tube. 
T%e vapour of the protochloride detonates readily by the electric 
spark with a mixture of oxygen and hydrogen gases^ and a com- 
plete decomposition is j^ected. It will not detonate with the 
vapour of water. ^ 

Sulphur aud phospne^ both dissolve in it, ’'but exert no de- 
composing action at temperatuics at, or below, the boiling point 
of tte, chloride. The hut sol^on of sulphur becomes a solid 
crystalline iiia$%by cooling. Pllffiphorus decomposes it at a red 
heat. 

I|R.actiou on metals is very similar to that of the perehlortdd. 
pessed over thc.i’ at a red head, it forms chlorides, and 
liberates charcoal. Potassium does not act on it immediately 
at emsiMHt temperatures; but, when heated in its vapour, burns 
brillieptllb and deposits charcoal. 

liKhtM.fWSsed over heaterl in^llic oxides, chlorides of the 
maU^idtot'formed, and carbotitt oxide, or carbonic acid, iU:« 
«>riiNgit9'>lwetfte of oxidation of the metal. When ks viipour 
ia tmimitffld Otol heated lime, baryto, or strontia, tliesaffie' 
hriw>W'<lK>ildH»M<^t IjKpreduced os with the perchieride. 

While engaged in analysing this chloride of carbon, 
purp(Kie,/s^i«icettwuiDgtho proportions of itsdcnftiik^t^Mi' 

voured, 
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vouc^cl^ ;arfif9t|wto^liiid'hQW mttch 'ferine was libeMed<frbtfi V 
muifi wca^t 4>f |H!rohlori4s durm^ite enivetiioii 
chloride^ sM ibr ibis .purpose distilled She perehloride 
red-hot tubes into ablution of mtriU;e of silver, receiving the gak' 
into tubes blled with ahd itniiimod ni the^aame solution ; bne't 
could never get accurate results in this way, from the difflcUKy 
of producing a complete decomposition, and also from the forirt* 
ation of chloric acid. Fiva grains of perchloride distilled in this 
manner gave 4*3 grains of chifaride of silver, which are etjuiva-* 
lent to 1*06 grain of chlorine; but some of the chloride evidently 
passed undecomposed, and crvstallissed in the tube. 

2*7 grains of the pure protochloride were passed over red-hot 
pure baryta in a glass tube : a very brillmnt combustion with 
flame took place, ^loride of barium and carbonid acid were pro- 
duced, and a little charcoal deposited. When the tube was cold, 
the ba,ryte$ was dissolved in nitric acid, and the chlorine preci- 
pitated by nitrate of silver. 9*4 grains of dry chloride of silver 
were obtained =2*32 grains of chlorine. 

Other experiments were made with lime, which gave results 
very near to this, the quantity of chloride being rather less. 

Three grains of pure protochloride were passed over peroxide 
of 9 opper heated red-hot in an iron tube, and the gas received 
over mercury. 3*5 cubic inches of carbonic acid gas came over 
mixed with *I of a cubic inch of cemtnoii air. These 3*5 cubic 
inches are nearly equal to *449 of a grain of carbon. 

These experiments indicate the composition of the fluid chlo- 
ride of carbon to be one proportion of chlorine and one of car- 
bon, or 33*5 of the former, and 5*7 of the latter. The difference 
between these theoretical numbers, and the results of the experi- 
ments, is not too gftat to have arisen frotn Errors in working on 
such sinall quantities of the substance. 

A mixture of equal volumes of ox^en and hydrogen was made, 
and two volumes of it detonated the vapour qf the proto- 
chloride in excess over mercury by the electric spark. The ex:* 
pans^Ui was. very nearly to four volumes ; of these, two were 
miirWtic acid, and the rest pure carbonic cxidc : and cat^nfSt^ 
hu(l,|^n fprmed, its presence being ascertainsiS by potash. 
Ilciic^ it appears, that one volume of hydrogen and half a’velsaWd 
of oxygen had decomposed one proportion of the protochtoVkNi^ 
fornwg the two volumes of muriaric acid gas atid one VeluMftfiin 
carbqpic Qxidq^, and that at the mtense temperatuie^pi'ottuebil 
withip»,the tube by th® inflammation, the rest of t^ o^ygeh^UHbi 
the mgfcwny had decomposed a further 

giving rise to the second .volume of the^ earbonie>9kMb{i'hit8* W 
the 

A JiWR'jVjplumea.of bydrqgeii 'df 

oxygen 
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oxygen was made, and three volumes of it detonated with tlie 
vopouji^ as before. After ^cooling, the expansion was to six 
voluii]^Sj four of which were muriatic acid, and two carbonic 
oxide. Hiere was no action on the mercury in this experiment. 
Again, five volumes of the same mixture being detonated with 
the vapour of the sUbstaiu e, expanded to 9*75 volumes, of which 
6*25 were absorbed by water and were muriatic acid, and 3*5 
were carbonic oxide mixed with a very small portion of air in- 
troduced along with the fluid chloride. These experiments, 1 
think, establish the cqmposidoii of tlie protocbloridc of carbon, 
and prove that it contains one proportion of each of its ele- 
ments. 

From a consideration of the proportions of these two chlorides 
of carbon, it seems extremely probable that another may exist, 
composed of two proportions oi chlorine combined with One of 
carbon. I have searched assiduously ior such a compound, but 
am undecided respecting its pioduction. When the fluid proto* 
chloride was exposed with chlorine to solar liglit, crystals were 
formed, as before described. The gi eater number of these were 
certainly the percbloride fiist mentioned in this paper ; but when 
the retort was examined by a microscope, some rhomboidal ciy- 
Btals were observed heie and there among those of the usual 
dendritic and square forms. These may, perhaps, be the real 
pcrchloiidc; but I had not time, before the season of bright 
sunshine passed away, to examine iniiiiitely what happens in 
these circumstances; and must defer this, with many other points, 
till the next year brings mmc favpurablc weather. 

Compound of lodiney Cation^ and Ihjdrogen. 

The analogy which dxists between chlorine and iodine natu- 
rally suggested the possible existence of an iodide of carbon, and 
4he inea4is w'luch bad succeeded with the one element offered 
the best promise of success \fith the other. 

Iodine and olefiant gas were put in >arious proportions into 
retorts, and exposed to the sun’s ra)s. After a while, colourless 
crystals formed in the vessels, and a jiartial vacuum was pro- 
duced. The gas in the vessels being then examined, was found 
to contain no hydriodic acid, but only pure olefiant gas. Hence, 
the effect had been simply to produce a compound of the iodine 
with the olefiant gas. 

The new body formed was^ obtained pure by introducing a so^ 
lutioii of potash into the retort, which dissolved all the free io- 
dine ; the siifetauce was then collected together and dried. It 
is a solid white crystalline body, having a sweet taste and aro- 
matje smell. It sinks' readily iu sulphmic acid pf specific gra- 
vity 1:85^ It is friable 5 is not a conductor of electricity. When 

heated, 
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heated^ it first fuses, and then subliines without any change, ,Its 
vapour condenses into crystals^ which are either prhinati^ or in 
plates. On becoming solid after fusion, it also crystallmes in 
needles. The crystals are transparent. When highly heated it 
is decomposed, and iodine evolved. It is not readify combus- 
tible; but when held in the flame of a spiiit lamp, burns, dimi- 
nishing the flame, and giving off abundance of iodine, and some 
fumes of hydriodic acid. It is insoluble in water, or in acid and 
alkaline solutions. It is soluble in alcohol and ether, and" may 
be obtained in crystals fiom these solutions. The alcoholic so- 
lution is of a very sweet taste, but leaves a peculiaily sharp biting 
sensation on the tongue. 

Sulphuric acid does not dissolve it. When heated in the acid 
to betweep 300® and 400®, the compound is dccom|^sed, appa- 
rently by the heat alone ; and iodine and a gas, prob^ly olefiant 
gas', are liberated. Solution of potash acts on it very slowly, 
even at the boiling point, but does gradually decompovse it. 

This substance is evidently analogous to the compound of 
olefiant gas and chlorine, and reinaikably resembles it in the 
sweetness of its taste, though it diffcis from it in form, &c. It 
will with that body form a new cla«s of compounds, and they 
win require names to distinguish them. The term chloric ether, 
applied to the compound of olefiant gas and chlorine, did not at 
any time convey a veiy definite idea, and the analogous name of 
iodic ether would evidently be very improper for a solid crystal- 
line body heavier than sulphuric acid* Mr. Brandc has sug- 
gested the names of hydriodifle of caibon, and h)drochloride of 
carbon, for these two bodies. Perhaps, as their general pro- 
perties range with those of the combustibles, while the s;>ecific 
nature of the compound is decided by the supporter of combus- 
tion which is in combination, the terms of hydrocarburet ^f 
chlorine, and hydrocarburet of iodine, may be considered as ap- 
propriate for them. 

As yet I have not succeeded in procuring an iodide of carbon, 
but I intend to pursue these experiments in a brighter season of 
the year, and expect to obtain this compound. 


LXXIII. An Analysis of Mr. Daily’s Astronomical Tulles and 
Retfiarks for the Year 1822. jBy George Harvey, ikfewi- 
ler of ihp London Astronomical Society* 

To Dr. Tilloch* 

Sib^~!]?eb celebrated astronomer Sch^MAchbr Iktdy 'pdb- 
lislhed ai Cdj^bhagen certain Astronomical Tables for the years 
^o\. 59. No. 289. May 1822. Y y 1820 




354 A7i Analysis of Mr. Baily's Astronomical Tables 

1820 and 1821, and entitled Astrofiomische hlulfstafcln) and 
which have been considered by many astronomers as of the 
highest importance and value. In consequence however of their 
not reaching this country until more than half the current year 
for which they were intended had expired, Mr. Haily, with a 
generous and disinterested zeal which merits the highest praise, 
resolved to prepare a set of similar tables, prior to the com- 
niencement of the present year, at his own expense, and to pre- 
sent copies of the same to his scientific frieiuis, Mr. Baily, it 
appears, only formed this resolution in September last, so that 
three months only remained, to collect, arrange, compute, and 
print such tables as appeared to him the best adapted to the 
general purposes of the practical astronomer. And with what 
success he .has completed this important undertaking, every 
astronomer’^ who possesses a copy, must have ample and satisfac- 
tory means of judging; and if I might.be allowed to express my 
individual feelings on the subject, it would be that Mr. B. de» 
serves the warmest and best thanks of the astronomical world. 

It may however be possible, that some of the readers of your 
valuable Journal may not yet have had an opportunity of seeing 
Mr. Baily’s Tables ; and I may, therefore, not be rendering ari 
unacceptable service to them, if 1 endeavour to give a brief ana- 
lysis of their contents. 

The volume consists of three parts, the first of which presents 
a preface detailing the objects of the publication ; the second 
contmns explanations of the nature and uses of the tables ; , and 
the third is devoted to the tables themselves. It is an analysis 
of the two latter, which I intend to offer to your readers. 

The first' table contains a list of the principal occultations of 
fixed stars by the moon, visible at Florence, distinguishing the 
day, the name or number of the star, its magnitude, the cata- 
logue from which it is taken, its right ascension and declination, 
and the time of its immersion and emersion. This table Mr. Baii.y 
obtained from Baron Zacjh’s Correspojidance Astronomique i 
and although, from its being calculated for the meridian and pa- 
rallel of Florence, it is not adapted to Greenwich, it wdll be found, 
even in its present form, of much service to the practical astro- 
nomer, and will moreover convince him of the information he 
would derive from a table calculated for the latter place. It 
contains nearly 250 occultations, and all the small stars have 
been rejected, excf^pting such as take place within a few days of 
a new moon. ^The table occupies nine pages. 

The second table is more general in its nature than the for- 
mer, and may be regarded as a kind of supplement to it. It 
contains a list of all the stars, from the Catalogue of Piazzi, 
near which the moon will pass, in her several lunations, during 

the 
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the present year; and which of course may exhibit an occulta- 
tion in some part of the wotid. It contains the same number 
of pages' as the preceding. 

During the present and several of the following years, the 
cluster of stars called the Pleiades will present some singular 
facilities to the practical astronomer, on account of tiie moon’s 
nodes being so situated, that vshc will pass over this beautiful 
cluster every lunation; and hence Mr. Haily has introduced 
JeAURUT’s Catalogue of the 64 stars which compose it, into his 
third table, reduced to the fii>t day ol the preseiu \e«ir. Tins 
catalogue contains the synonyms, the last mcntioiicd astrono- 
mer’s number and magnitudes of the different stars, their rit»ht 
ascensions in time and degiccs, and their declinations. The 
plvdcnomenon above alluded to, will affoul a very favourable op- 
portunity for enabling astrononieis to illustrate the nictbod pio- 
posed by Cagnou, for fletcimining the figure of the lOaith, by 
means of occultations of the fixed stars by tlic Moon This 
table is accompanied by a cbait, exhibiting the several positions 
of the stars, with their comparative magnitudes. I'his hcanti- 
ful cluster Ims at all times atti acted the attention of astronoincis. 
Kepler gave a chart of them in 1653; La Hire in 16113; 
Cassini and Mijialdi in 1708, and OrTiinai in 1770. 

The fourth table occupies 17 pagt's, and will be lound veiy 
useful. It contains the mean places of all the stais visible in 
this latitude, above tlie 5th magnitude, uith their annual varia- 
tions, deduced from the obseivations ofBuADiKY ami Pia/zi, 
agreeably to the formula given by Bessei. in his hmdarntnla 
Jstronomide. 

The fifth table contains all those stars inserted in tfic preced- 
ing tabic, within 30® of the equator, arranged in the order of 
their declinations. It occupies six pages. 

The sixth table is devoted to the mean places of 36 principal 
stars for January 1, 1822, being those which arc more ^particu- 
larly recorded in observatories. Their right a'»ccusioiis are re- 
corded, both according to M. JIessel and Mr. Pom>. 

The seventh table contains the ajipaient places of the stars 
recorded in the preceding table, for every 1 0th day of the year; 
and from the dijforenccs being annexed, tlic value for any inter- 
mediate day may be readily deduced. I’bis table has been 

* In the year IHIJ) IMr, B\iia, with the same liberal spirit as led to the 
puhlicatiun of the present tables, printed for giaruitous circulation, the 
able and interesting Memoii of Ca(.noli on tlie Figure of the Karth. This 
Memoir appeared originally in the Tiansartions of the' Italian Society 
(^femoriti di Matemnfha e dt Fhfca deVa Socicta Jtatiam^ Tom. ri. Verona, 
171>2) Although printed so many sears ago, it does not appear to bu\e 
attiacted much attention, until the .ippearauee of Mr. tianslation. 

Y ) 2 computed 
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computed frdm the tables recently' published by M. Bbssal in 
the fifth part of his Astronomiscke Beobachtungen, published at 
Konigsberg in 1820. Mr. Raily properly observes with respect 
to this table, that it is difficult to account for the general con- 
sent which seems to have existed amongst astronomers, to ob- 
serve more particularly those 36 stars, and which have thus ac- 
quired the name of fundamental stars ; because they by no 
means furnish the best arrangement that might be made ; some 
others might have been selected, more generally distributed over 
the heavens.** Both M. Bessel, and our own Astronomer 
Royal, now make daily observations on every star above the 
fifth magnitude, a practice which immortalized the names of 
Bradley and Piazzi. 

Table the eighth contains four pages devoted to the apparent 
place of the pole star, for every day of the year, at the tiibe of 
its upper culmination. This table was Computed by Dr. Struve, 
the director of the Observatory at Dorpat in Livonia, from the 
tables of M. Bessel before alluded to. 

The ninth table contains a comparison of the mean right 
ascensions of the 36 principal stars given in the sixth table. Of 
the five columns which compose this table, the first contains the 
latest observations of Dr. Maskklyne, with the old transit in- 
strument, and the remaining columns contain the results of 
Mr. Pond’s observations, w'ith the tiew transit instrument. 
Dr. Maskelyne’s observations correspond with those of 
Mr. Pond, for the year 1816 , with singular accuracy ; but those 
for 1817 , 1818 , and 1819 present some remarkable variations. 

The tenth table contains a comparison of the mean north 
polar distances of 34 principal stars, on January 1 , 1822 , as 
deduced from the observationsof the Astronomer Roval, with 
the mural circle, during the years 1812 , 13 , 14 , 15 , 16 , 19 , 
and 20 . Columns arc also added, to exhibit the differences be- 
tween these different years. 

In the eleven til table will be found a list of all the eclipses of 
Jupiter’s satellites visible Jit Greenwich. This table has been 
deduced by Mr. Baily, from the Conriahsance des Terns for 
1822, by allowing for the difference of the brieridians. The 
computers of the latter work deduced the same from the tables 
of Delambre, published in 1817* There is a column also in 
this table, to denote the distance of the satellite from Jupiter’s 
limb, at the moment of its rcappearance,-1n terms of the planet’s 
diameter, which is regarded as unity; the cUstanco being mea- 
sured, either in a line with the planet’s equator, or in a line pa- 
rallel thereto. ^ 

In the twelfth table, the apparent obliquity of the ecliptic and 
the equation of the equinoxes are given, for the fisstday of every 

month 
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month, nnd deduced from the obaervations of M. BsssEt : a noble 
proof of the unceasing labour of the Konigsberg astronomer. 

The thirteenth table will be regarded as of a novel but useful 
kind. It contains an ephemeria of the comet which is expected 
to return in the present year, calculated by M. Encxb. . It is 
calculated on two different hypotheses. According to the first, 
the passage of the perihelion will be on the 24th of May; and 
the second, the 25 th. One part of the table is devoted to the 
positions of the comet, before the passage of the perihelion, and 
the other to its positions after, 

Mr. Baily, when speaking in his preface of the activity of 
the continental astronomers, makes an eloquent remark, which 
may not be improperly introduced in this place. If the ap- 
pearance of a comet,*' says he, is announced on the continent, 
not only is its course diligently watched, but in a few days its 
elements are computed, perhaps by several persons ; and its or- 
bit determined, and reserved for future comparisons. Whilst in 
this country, it is viewed with silent admiration ; and its path 
vanishes equally from our sight, and our remembrance." 

The fourteenth table contains an ephemeris of Venus for se- 
veral days before and after her inferior conjunction, on the 10th 
of March ; and has been adopted by Mr. Baily, from Schu- 
machbk’s Ephemeris for 1821. 

The remaining five tables contain similar ephemerides for 
the oppositions of Mars, Jupiter, Saturn, Uranus, and Ceres. 

Some idea may now be formed of the nature of the tables un- 
der consideration. Mr. Baily has set an example, which, I de- 
voutly hope, will not (to adopt the concluding but expressive 
words of his preface) silently expire." It would be difficult to 
estimate the debt of gratitude which the practical astronomers 
of this country owe to this excellent astronomer, for his un- 
ceasing efforts to promote the advancement of the noblest of the 
sciences. In this country, there are many men of sterling genius, 
with minds well adaptodio astronomical pursuits, who allow their 
fine and noble powers roYun wild amidst trivial and unimportant 
pursuits, unconscious that they possess the means of cultivating 
the practical departments of this science with ability and success. 
On the other hand, in. the lonely solitude of a village, it some- 
times happens, that there exists a mind gifted with the energies 
necessary for the prosecution of those lofty pursuits, and who 
languishes with regret^ conscious of his power," but witl^t 
the means of developiug its force. But when such individuals 
read in the preface to these tables, the account whic);i Mr. Baily 
has given of the observatory, if it may be so called, of the eeie- 
l^ted Olbers, of the man who has added two planets to the 
^tcring triumphs of modern scicuec}— they will no longer al- 

low 
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low their powers to waste their efforts on the toys of science, or 
consume them with unavailing regrets. An ordinary room/" 
says Mr. B. is the observatory of this Hlustrious astronomer.’" 
In this room, he has no instmment fixed in the meridian and 
what is more remarkable, it is impossible from its nature to 
do 80."" Four instruments constitute the whole of his appa- 
ratus ; namely, a telescope by DolijOND, an equatorial telescope 
by Reichenjucii, a clock made at Bremen, and a small sextant 
with artificial horizon."’ The eclipse of a star by the cross of a 
neighbouring tower enables him to obtain his time, and which 
he corrects, by taking altitudes of sonic known star with his lit- 
tle sextant.” In his observatory, the traveller from whose work 
Mr. B. extracted these facts, saw the sMAi.L4:elescope by which 
this illustrious man discovered Ceres and Pallas ; — yet with 
such slender means,” continues Mr. Baily, how valuable have 
been the services which Olbers has rendered to astronomy!*" 

Lord Bacon has well delineated in his Nhvtfm Organum^ in 
strong and figurative language, the influence which Idols” have 
exercised on the progress and improvement of mankind. And 
in no science, perhaps, has this baneful and improper influence 
been more powerfully displayed than in Astronomy, — both in its 
earlier history and in its riper fruits. How many of our popular 
errors may not be traced to an astronomical source ! And even 
ill the present day, is there not a feeling sometimes entertained, 

that in order to make any observations that can be essentially 
serviceable to the science, a large and splendid estaldishment is 
necessary?” Nothing however,’" continues Mr. Baij-Y, “ is 
more contrary to the fact.” “ fundamental points of astro- 
nomy do indeed more properly belong to the public observa- 
tories, wheie the best instruments and best observers are gene- 
rally to be found. But there are many other points of a cam- 
parative nature (an attention to which would only distract the 
public obseHfer) which may be safely left tO. those private per- 
sons who have instruments adapted t^o sucli particular pur- 
poses.” 

Dr. Kitchiner, in a little book whi^h ought td be in the hands 
of every young astronomer, most truly observes,' that all arts 
and sciences are more or less encumbered with errors and pre- 
judices; and that astronomy is not free froin tlicse.” The prin- 
cipal prejudice, or, to adopt the expressiyU' term of Lord Bacon, 
the “idol,” which has confined the Study of the minutiae of 
astronomy to the observatories of the S^te,:and of a few opulent 
individuals, is " (the belief) that an apparatus of un- 

wieldy magnitude., extremely costly to purchase, ciiflicult to pro- 
cure, and.tfoublesome to use, is indispensably necessary to di^ 
cern what' has been described by various astronomers.” “ 1 

hojjc,” 
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liope/’ continues Dr. K. I shall succeed in niy endeavours to 
extinguish tins vulgar error, and be able to prove, that neither 
such enormous instruments, nor monstrous magnifying powers, 
are cither necessarily required, or commonly used, and thereby 
the contemplation of the wonderful and beautiful celestial bodies 
may become more general^ the science simplified and made easy^ 
and the study of it lendered universally attractive, and no longer 
confined to the happy few, whose ^ood fortunes will furnish 
them with sucli expensive instruments; and 1 hope I shall ckarly 
convince the amateurs of astronomy, tl^at ^11 the principal and 
most interesting pheenomena are visible with glasses which are 
easy to procuie^ and kandy tome;jM\d that the rationale of 
telescopes has this in common uith other sciences, that what is 
most worth learning is easiest learned, and is, like all other 
sciences, reduced to a few clear points/^ 

Most of the i^odern discoveries in astronomy,” continues 
Dr. K. have made by Dr. Hkrschel ; these have not 
arisci) from the wonderful magnitude of his optical machines, but 
fioin his indefatigable and matchless perseverance as an observer. 
Dr. II.’s first catalog\|p of double stars was made with a New^ 
tuniun tclesc(»pe, of not quite seven feet focus, and with only 
lour inches and a half aperture, charged with a power of 222.” 

Nothing that I can add, could increase the evidence which 
these unquescionable facts so decisively establish. That astro<* * 
nomy should be more gcneially, and at tiie same time more 
piactically cultivated by the humble labourers in science, in this 
country, no one, however lofty may be his scientific pretensions, 
will for a niomentrVenture to deny. The true method however 
to encourage the development of talent of this kind, is to de- 
stioy the “ idpls ” wiiich now cling to the roots alid brauiches of 
the scieilce; — to piove, that even the most einiucnf^bservers 
have not employee^ ^istiumcnts and means much heVoiid the ef» 
forts of those vvho"jiio\e in lower spheres; and that there re- 
mains a wide and feitil|s;^ field for diligent research, open to the 
ai dent labours andinqilUics of those whose still f(kbler means 
prevent them frouj those obsci v<jtions wfeich form 

the ground-work auid,|t|j>^-stones of the science. 


LXXIV. On thebmt^Mof Steel and Form fifr a Compass^ 
Needle.. By Ivaikk, F.R.S.* 

On the returi oHtie expedition which sailed for the dis- 
covery of a North-we^t^asskge, it appeared, that firoin the near 
approach to the magtletiU pole, and the consequent diminution of 

* Tioiu the Transactions of the Royal Society for 1821, Bsrt L 
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the directive force, the compasses on board had become nearly 
useless. Some of the azimuth compasses employed on that oc<- 
casion were of iny own invention; I was therefoie anxious that 
the next expedition, which was about to sail under the command 
of Lieut. Parry, and which has happily returned with so much 
honour to those engaged in it, should be furnished with instru- 
ments of this description, combining as much power and sensibi- 
lity as possible. 

It was with this intention alone that I commenced the expe- 
riments which form the subject of the present paper ; but which 
I should not have deemed sufficiently important to be made 
public, had I not lately, on resuming the inquiry, been led to 
some results which appeared of sufficient interest, as well as prac- 
tical utility, to induce rne to lay them befoic the Royal Society* 

My immediate object was to ascertain the kind of steel and 
form of needle best calculated to receive the greatest directive 
energy with the least weight. 

Two needles weie prepaied of that kind of steel which is called 
, blister-steel, and two of spur-steel, the weight of each being 
sixty-six grains. They were of the forig of a long ellipse, in 
length five inches, and in width half an inch. One of each kind 
was pierced, as in the figure below, the weight being made up 
by additional thickness. This needle, therefoie, had much less 
extent of surface than the solid ellipse. 



Recollecting to have had in my possession, many years since, 
dr compass of extraoi dinary power, the needl^o/ which was com- 
posed of (nieces of steel-wire put togetheV^ In the shape of a 
rhombus, 1 dausecl two needles to be majld of Jbis form of a piece 
of dock*8^ring;*wUch 1 understand fl|^flhat kind of steel which 
IjSi^Hed shcar-at6(^ They were shap^a||ielow; in one; the cross 
^ic<i^jwas'or^‘ass, and in the other forOtsdef part of the clocks 
sprihge^ Tlhcse needles were, by mistake, made* to weigh only 
43 'grains; 



Ih BscerfCHning the directive (brcTcy the balance of torsion of 
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M. Coulomb was employed. This instrument, as is well known, 
consists of a fine wire, attached to an index, moveable round a 
circle divided into degrees. To the other end of the wire is 
fixed a criidle, to receive the needle which is the subject of ex- 
periment. The needle being in the magnetic mciidian when the 
wire has no torsion, is afterwards forced to deviate from it to a 
mark distant about 60^, by turning the index, and consequently 
twisting the wire. The number of degrees passed over by the 
index will be as the directive force of the needle. 

The needles which I have described were first made soft, and 
then hardened merely at their ends; they were not polished, 
and were magnetised to saturation. 

llxpuiment 1. 

Needles soft, and then hardened at the ends. 'needle ^force'* 


Blister-steel, solid ellipse 66 500 

^pen ellipse 66 520 

S]nir-steel, smid ellipse . . 66 540 

open ellipse . . . . , . . . 66 500 

Shear-steel, rhombus • . . . , • . . 45 435 


rhombift, wi th cross pieces of brass 4 5 4»*i5 

By the experiments on magnetism inaiie by M. Coulomb, it 
appears, that the directive foiccs of needles pf similar form aie 
to each other as their masses ; the directive force, therefore, of 
a needle of the form of a pierced ihombusof 66 grains would be 
expressed, according to the preceding expeiiments, by 63S. 

From many other cxpciimeuts, which I regiet wcic not ic- 
gistered at the time, it appeared that ‘•heiu -steel was capable 
of iccciving the greater magnetic force, and that the preiced 
rhombus wtvs the best form for a compass-needle. I may a<Ul» 
that needles of ctist-steel were tried, but were touud^o very in- 
ferior as to be at once rejected. 

My next object wa'J to determine the effect of polish, and of 
various inodes of hardening and teinpciing the needles. In 
addition to the ftirmei'*1leedles, two wcie made of c/ocA-iprwig 
of the pierced rhombus form hve inches long, two inches wi<le, 
and weighing 66 giaias« Odne of these was first softened, thiii 
hardened at the ends, and left unpolished ; the other, as' well as 
the solid elliptical needle of vSjiur-stcel, was haidened through- 
out, and polished. The needles w'erc then magneliscd to satu« 


ration. 

*Erperime?il 2. Direptlvo 

' force. 

Unpolished rhombus, hard at the ends 800 

Polished rhombus, bard throughout • • • • • • • 367 

Polished elliptical -iKidkv, bard throughout , « . . 360 
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Polished elliptical-needle, softened in the mid- Divectivc force. 

die by laying it on a red-hot poker 610 

Polished rhombus, softened in the middle in the same 

Planner • . • 590 

The needles were now laid aside till the following day, 
when the directive force was again examined. 

Unpolished rhombus, hard at the ends 805 

Polished elliptical-needle, softened in the middle . , 625 

Polished rhombus, softened in the middle . . • • « • 580 


The polished rhombus was now softened throughout ; and the 
extremities being hardened at a red-heat, the directive force was 
found to be 800. It is scarcely necessary to say, that the needles 
were re-magnetised to saturation previous to each experiment. 

From these experiments 1 drew the following conclusions : 

That of the stcef 1 employed, shear- steel is the best kind for 
compass-needles. 

That the best form for a compass-needle is that of a pierced 
rhombus. 

That polish has no influence on the directive force. 

That hardening the needle throughout, considerably dimi- 
nishes its capacity for magnetism. 

That a needle soft in the middle, and its extremities hardened 
at a red-hcat, appears to be susceptible of the greatest directive 
force. 

That the directive force does not de|)cnd on the extent of 
surface, but on the mass. 

1 might also have inferred, that the needle was capable of a 
greater directive force when wholly softened and hardened al 
the extremities, than when entirely hardened and softened in 
the middle ; but it will appear by subsequent experiments, to be 
detailed, that the difference is probably to be attributed to a dif- 
ference in the degree of heat to which the needle is exposed in 
softening it in the middle. 


My next experiments were made wfth thr^e needles, two of 
which were rectangular parallelograms of cijual length and weight, 
but the one only half the width o^lhc other- The third needle 
was a pierced rhombus ; the whole were made of clo^k-spring. 
These needles were made perfectly hard, and magnetised^ as was 
always the case, to saturation. 


ExperimCfit 3, 
Needlca peifectly hard. 


Directive 

force. 


Wide parallelogram • . . , ^ • • • 490 

Narrow parallelogram 490 

Pierced rhombus • • • • 532 


A:i 
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An accident happened to these needles, which rendered them 
unfit for further experiment. It, however, appeals from that 
above stated, that the diiective force is neaily as the mass, and 
not as the surface 3 and that the pieiced rhombus is supeiior-to 
the parallelogram. 

M. Coulomb having found that a needle of the rhombus form 
not pierced, and which he calls uve lame taillee en Jleche, was 
susceptible of a greater directive force than a parallelogram, 
I was desirous of repeating this experiment, as well as of com- 
paring this form with the pierced rhombus. For this purpose 
four needles were made four inches and a half long, each weigh- 
ing 63 grains ; one was a parallelogram, 0*44 inch wide ; an- 
other a rhombus, which shall call the large rhombus, 0*8 wide; 
the third a pierced rhombus, 1*4 wide in the middle, having 
its sides 0*2 wide: these were made of clock-spiing. The fourth 
needle a rhombus, which may be called the small ihombus, 0*4 
wide, w*as made of that kind of steel which is used for saw-blades, 
and which I believe is shear-stccl. This last needle was much 
thicker than the others. 

The steel of which these needles were made had been exposed 
to a sutficient degree of heat to render it soft enough to be worked, 
and in this state the needles were magnetised. 

Experiment 4. 

Steel >oft as woikcd. 

Parallelogram 

Small rhombus . . • . • , 

Large rhombus 

Pierced rhombus 


Diiectivc 

foico. 

720 

530 

765 

813 


Experiment 5. 

The ends of the needles haidencd at an Diiective 

ubscuic led-hcdt, foice. 

Parallelogram 715 

Small rhombus 577 

Large rhombus . • 790 

Pierced rhombus 840 


Experiment 6. 
The ends hardened at a rcd-hcat. 

Parallelogram < 

Small ihombus 

Large rhombus • . • • • . 

Pierced rhombn«! 


Directive 

foice. 

742 

583 

745 

844 

Expert^ 
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Experiment 7. 

Hardened with a bright red-heat, and then softened 
by a red-heat h’oin the middle toward 'the endi>, 
the extremitieb fur about an inch remaining hard. 


Parallelogram •. 611 

Small rliornbus 710 

Large rhombus . • « . « . . . « . 660 

Pierched rhombus 685 


Experiment 8. 

Softened at a red-heat between two plates of steel, the 
whole being allowed to cool gradually, and then the 
extremities of the needles hardened at a red-heat. 


Directive 

force. 


Parallclogiam •• 520 

Small rhombus • • . . , , • • . . 585 

Large rhombus 554 

Pierced rhombus • 590 


As it appeared from the above experiments that the needles 
had suffered a gradual deterioration, I imagined that this might 
have occurred in consequence of their having been exposed to the 
heat of a coal fire, by which some portion of the carbon of the 
steel might have been destroyed ; I therefore re-carbonised the 
needles, by surrounding them with shreds of leather, and ex* 
posing them for several hours, in a close vessel, to a consider- 
able heat. After they had gradually cooled, the ends were hard- 
ened at a red heat. 


Eyperiment 9. 

Needles soft, and then tlic ends hardened at a Directive 

red heat. force. 

Small rhombus •• 477 

Large rhombus 415 

Pierced rhombus 450 


Here we may remark, that though the needles were apparently 
in the same state, except being re«carbonised, as in the last ex- 
periment, they had suffered considerable deterioration. 

The needles were now covered with a mixture, well known to 
workmen, * to prevent decarbonisation : this had been before 
neglected, but was used in all the subsequent experiments. They 
were hardened at a bright red heat, and afterwards tempered 
throughout, rather beyond a blue colour. The large rhombus 
and the parallelogram were accidentally broken. 


Experiment 10. 

Hardened at a bright red, and then tempered Directive 

bcyoiid a blue. force. 

Small rhombus . . . , 660 

Pierced rhombus 577 


From these last experiments 1 believe little can be gathered, 

except 
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except that the needles became less susceptible of directive force 
from repeated exposure to heat, and that this etTect was not occa- 
sioned by a decarbonisation of the steel. The small rhombus of 
saw-blade, perhaps from being the thickest, suffered less than 
those made of clock-spring* 

The springs of clocks are made by passing the steel between 
rollers ; and it thus undergoes great comj)ression. May not this 
state be favourable to magnetism ; and the repeated expansion 
of the steel by heat, destroying this state, have occasioned the 
deterioration I have remarked ? 

The needle which was made of saw-blade having suffered less 
than the others in the preceding experiments, I procured three 
other needles of this matciial; they vvcie cul( Out of the same 
plate; the weight of each was 120 grains, and their length four 
inches and a lialf. One was a parallelogram, 0*46 inch-wide ; 
another a rhombus, as befoie, 0*87 inch-wide; and the thiid a 
pierced rhombus, having tlie middle 1 *5 inch, and its sides 0*25 
wide. 

These needles were made without its being found necessary to 
soften the steel plate ; they consequently were all as nearly jis 


possii)le of the same degree of temper. In this state they were 
magnetised. 

Experiment 11. 

Steel tlie same ns woiked. Dirertive force. 

Parallelogi am 114«3 

Rhombus 1020 

Pioiced rhombus 10S5 

Wishing to tiy whether the needles were magnetised to satu- 
ration, I carefully re-magnetised them. 

Experiment 12. 

Needles ve-magnetised. Directive force. 

Parallelogram 1140 

Rhombus • 955 

Pierced rhombus . . • • • . . . 1069 


I now to my surprise found that the directive force, instead of 
increasing, had lessened in each of the needles, and I became 
anxious to discover the cause of so unexpected a phaenomenon. 
It has been observed by M. Coulomb, and more fully entered 
into by Biot, that if a needle be magnetised to saturation by 
strong magnets, and afterwards weak^T magnets be applied, the 
needle will lose some part of the force it had before acquired. 
Now, if in using the same set of magnets a certain degree of 
force be communicated to a needle, and the magivets he after- 
wards arranged in a manner less favourable for imparting mag'- 
netic force, it should seem that this second operation would 
produce the same eifect as woi|J[d follow the use of magnets of 
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less force^ and that the magnetism of the needle would suffer a 
diminution. 

The method I had employed in magnetising the needles^ was 
that of Du Hamel, by joining the opposite poles of the magnets, 
and placing them on the centre of the needle, so inclined that 
each formed an angle, as I afterwards ascertained, of about 30 
degrees with the horizon. The magnets were then slid from 
the centre to the extremities of the needle, and their poles being 
again joined at a distance from the needle, the operation was 
repeated. 

As I could in no way account for the diminution of directive 
force which 1 have remarked, except by supposing that I had 
inadvertently j|i||hged the inclination at which the magnets were 
held, I resolvMlp try whether a variation of this angle produced 
any considerable difference in the degree of magnetism commu- 
nicated. For this purpose I re-magnetised the needles, by lay- 
ing the magnets, with their opposite poles joined, flat upon the 
needle, the junction of the magnets being upon the centre. They 
were then separated and drawn to the extremities of the needle, 
the surface of the needle and that of the magnets being in con- 
tact the whole time. The poles were then joined and the ope- 
ration repeated, using but little pressure. 

Experiment 13. 


Magnets moved flat upon the needle with Directive 

little pressure. force. 

Parallelogram •• •• .. .. 1265 

Rhombus «• .. .. 1048 

Pierced rhombus 1 130 


This manner of magnetising, therefore, appears much supe- 
rior to that before employed. 

The needles were again magnetised in the same manner as in 
the last experiment, except that the ends of the magnets were 
pressed pretty strongly against the needle. 

Erperiment 14. 


Magnets moved as before, but with Directive 

strong pressure. force. 

Parallelogram 1263 

Rhombus •• .. •• •• 1005 

Pierced rhombus •• .. 1131 


No advantage appears to have resulted from the increased 
pressure, but the arrow-shaped needle has suffered a diminution 
of power. 

The magnets were now slid from the middle to the extremities 
of the needle at an inclination of ouly two or thrge degrees, and 
the following were the results : 


Experi* 
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Experiment 15. 

Magnets inclined in an angle of two or Directive 

three degrees. force. 

Parallelogram 1275 

Rhombus 1051 

Pierced rhombus •• 1150 


This method appears to be preferable to any 1 have yet tried, 
and was therefore employed in the subsequent experiments of 
the present series. The rhombus of 63 grains, which in Ex* 
periment 10 was left with a directive force of 577, on being 
magnetised in this manner had its power increased to 600. 

The ends of the needles were now hardened at a red-heat, the 
middle remaining soft, as before. 

Experiment 16. 


Needles hardened at the ends at a red-heat. Directive force. 

Parallelogram «. 1315 

Rhombus 1020 

Pierced rhombus •• .. •• •• •• 1185 

Experiment 17. ^ 

Ends hardened at a bright red. Directive force. 

Parallelogram • . • • • • • • • • 1 258 

Rhombus . . 970 

Pierced rhombus 1085 


The cuds hardened at a red- heat as near to that employed in 
Experiment 16, as possible. 

Experiment 1 8. 


Ends hardened at a rcd-hcat. ^ Directive force. 

Parallelogram 1350 

Rhombus 1121 

Pierced rhombus 1205 


Here it should seem that an increase of power has been ob* 
tained by the ends of the needles having been first hardened at 
a higher tempcratuie, and then at a lower. 

The needles were now hardened throughout at a bright- red 
heat. 

Experiment 19. 


Hardened throughout at a bright red. Directive force. 

Parallelogram . . 1120 

Rhombus .. .. .1205 

Pierced rhombus .. •• lOSO 


The needles t,oftencd by laying them on a red-hot . poker till 
they passed beyond the blue tp a greyish white. This was car- 
ried to within inch of their extremities, which remained hard. 


Experi- 
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Experiment 20. 

Softened from the middle to a greyish white; Dircetive 

ends hard. force. 

Parallelogram « . • • • • • • . . 1 360 

Rhombus 1 140 

Pierced rhombus 1210 

The tempering was carried throughout the needles^ the para 
lelograin was reserved for another purpose. 

Experiment 21. 

Softened throughout to a greyish white. Directive force. 

Rhombus •• •• .. 1075 

Pierced rhombus 1145 

Experiment 22. 

Softened thioO|dfout to a greyish white, the Directive 

ends hfflKned at a rcd*hcat hu cc. 

Rhombus 1025 

Pierced rhombus 1185 

Expci intent 23, 

Hardened throughout, and then softened to a Directive 

greyish white, Os in Experiment 2 1 . force. 

Rhombus •« 1065 

Pierced rhombus 11 SO 


This last series of experiments presents a curious cneuin- 
stance. From the experiments made by Coulomb, as well as 
from tlie general tenor of my own, the rhombus is found capable 
of receiving a greater directive energy than the parallelogram ; 
yet here wc perceive that the parallelogram, thongli formed of 
the very same plate of steel as the other needles, is not only un- 
der every circuinstance superior to the rhornlui^ but also to the 
pierced rhombus. It is difficult to form any plausible conjectuie 
as to the cause of this difference. 

The weight of the rhombus in Experiment 10, made of clock- 
spring, was 03 grains; that made of saw- blade weiglied 120 
grains, or very nearly double. The directive energy of the for- 
mer, after having suffered great deterioration, and when not 
tempered in the most favourable manner, compared with the 
greatest directive ciiergy of the latter, was ns 600 to 1210; but 
if we refer to Experiment 6, it may be seen that the gieatest 
directive energy of the clock-spring rhombus was 8 14, which 
gives it an advantage of about one-third in directive cneigy over 
a needle of equal weight made of saw-blade. 

From Experiment 20, it should seem that a needle is su'jcep- 
tible of the greatest diicctivc power, other ciicumstances being 
siniilair, when it is hardened throughout at a led-heat^ and then 
softened from the middle to uitiiin an inch of the ej^^ixuiiities, 
till the blue colour which arises has again disappcaicd. 


I next 
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I next proceeded to try> in a more regular manner, the effect of 
different methods of magnetising^ and at the same time to ascer- 
tain whether the directive force was influenced by extent of sur- 
face, independent of mass. Two needles were made of the same 
kind of steel, in the form of right angled parallelograms, five 
inches long, the one 0*7 inch wide, and the other halfthis width. 
The widest was reduced in thickness until it was of the same 
weight as the other, viz. 142 grains. They were in the same 
atate of softness as was necessary to work thcMii. The magnets 
were placed together perpendicularly on the centre of the needle, 
their opposite poles heiiig joined ; tlit>ir lower extremities were 
then separated and kept asunder, hy placing a piece of wood, a 
quarter of an inch thick, between them, tlieir^^^pvT extremities 
remaining in contact. The magnets were thi|||Kli(l along the 
needle, backwards and forwards, from end to end : tins was re- 
peated on both sides^ till it was conceived the needle must be sa- 


turated. 

Experiment 24. Directive force. 
Small parallelogram • • . • • 655 

Large parallelogram 674 


The needles were again magnetised in tite same manner as be- 
fore, excepting that the magnets were sep irated at the top by a 
piece of wood of the same thickness as that 4t the bottom. 


Expei'iment 25. Directive force. 

Small parallelogram 595 

Large parallelogram 580 


The magnets were placed perpendicularly together on the 
centre of the needle, uud then their lower extremities separtated 
by a piece of wood, to the distance of half the length of the 
needle, the upper extremities remaining in contact. They were 
then slid on the needle backwards and forwards, from end to 


end, as before. 

Experiment 26. Directive force. 

Small parallelogram 700 

Large parallelogram .. .. .. 7^0 


.The magnets joined, placed perpendicularly on the centre of 
the needle, as before, then moved in opposite directions from the 
centre to the extremities, keeping each magnet perpendicular to 
the needle; afterwards joined at a distance from the needle, 
placed again on its centre, and the operation thus continued. 


Experiment 27. Directive larce. 

. Small parallelogram . • . » • . 993 

‘ ' Large parallelogram • , . • ..1155 

Remarking that the surface of the siiiali parallelo^^ am was 
Vol. 59. No, 289. May 1822. 3 A unequal. 



:370 


On I fie best Kind q/* Sled and Form 

unequal^ so as to be touclied by the magnet in very few places^ 
1 filed it flat, and having reduced the large parallelogram to the 
same weight, they were magnetised by joining the magnets^ 
placing them pcpendieularly on the centre of the needle, se- 
parating their lower extremities, and carrying them to each end 
ot the needle, the upp* r ends remaining in contact. 


EtXpcrunent ^8. Direc ivc force* 

Small parallelogram 1025 

Large parallelogram 1150 


The needles were next magnetised, according to the method 
of Du Flamel, the magnets being inclined at an angle of about 
45 degrees, and carried, as before, from the centre to the ends of 
the needle. 

Experiment 29. Directive force. 

Small parallelogram 1070 

Large parallelogram 1170 

The magnets forming with the needle an angle of about 20 
degrees. 

Experitntnl 30. Directive force. 

Small parallelogram 1085 

Large parallelogram 1195 

Magnets forming an angle with the needle of about two or 
three degrees. 

Experiment 31. Directive force. 

Small parallelogram 1160 

Large parallelogram 1275 

Magnets laid flat on the surface of the needle, and drawn from 
the centre to the ends. 

Experiment 32. Directive force. 

Small parallelogram 1158 

Large parallelogram .. •• .. 1261 

Magnets forming with the needle an angle of two or three de- 
grees, their other extremities being connected by a very soft iron 
wire. 

Experiment 33. Directive force. 

Small parallelogram •• •• •, 1145 

Large parallelograiii 1261 

The iron wire was now removed and the neerlle magnetised, as 
before, at an angle of about two or three degrees. 

Experiment 34. Directive force. 

Small parallelogram • • • • • • 1 160 

Large parallelogram 1273 

1 pow hardened both needles throughout at a bright red, and 

then 
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then softened them from the middle to within three-quarters of 
an inch of the ends till the blue had disappeared. This was 
done hy layina: the Inrs^e pArallelf>|irrani on a red-hot poker, but 
from the thickness of the small parallelogram this heat was found 
insufficient, and that of a lamp was employed. The needles 
were then magnetised as in the last experiment. 


Experiment 35. Directive force. 

Small parallelogram 1815 

Large parallelogratn . . • • • . I ^60 


It occurred to me that the heat employed in tempering the 
large parallelogram might not have been sufficient, it was there- 
fore exposed to the flame of the lamp, but in doing this, a small 
piece which weighed 10 grains was broken off from its end. It 
w’as, however, re-magnetised, and the directive force was now 
found to he increased to 1720. 

From these last expcriuients, it appears that the greatest di- 
rective force was given to the needle when the magnets were in- 
clined to it in an angle not exceeding two or three degrees, and 
that this force is little, if at all, influenced by extent of surface ; 
as I conceive the small difference in favour of the greater surface 
may he attributed to some difierence in the quality of the steel, 
or its temper, both of which appear to have very considerable 
influence on the directive force. 


Two needles, the one five, and the other eight inches long, 
were cut out of the same plate of steel ; they were of equal 
weight, the short one being of greater width than the other. 
Being magnetised to saturation, their directive forces were as 


follow : 

Experiment 36. Directive force. 

Long parallelogram 2275 

Short parallelogram 1193 

They were now hardened at a red-heat, and tempered beyond 
the blue from the middle to within an inch of the extremities. 

Experiment 37* Directive force. 

Long parallelogram 2277 

Short parallelogram .1865 


If the mean of these two experiments be taken, it will be found, 
as was observed by Coulomb, that the directive force of a needle 
of a greater leng than five indies is probably as its length. 

My next object was to ref>cat the very interesting e.speriments 
recently published hy Mr. Barlow, proving the attraction of iron 
on a ship's compass to be dependent wholly on extent uf suv- 

3 A 2 face. 
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face. For this purpose I had three cylinders tnade of soft iron, 
about two inches and a half in diameter, and nearly the same in 
height. One of the cylinders was of sheet-iron less than the 
20th of an inch in thickness ; the second of that kind called 
chest plate, 0*185 inch thick ; and the third was of solid wrought 
Iron. The first weighed 2760, the second 9376, and the soUd 
cylinder 22929 grains. Pievious to the experiments they were 
all made red*hot, to destroy any accidental magnetism. 

The compass employed was of a very delicate construction, 
and the cylinder was so placed that its centre was in the direc- 
tion of a tangent to the zero of the compaiis, and at the distance 
of 4*85 from the southern extremity of the needle. The posi- 
tion of the cylinder was varied six times, and the following were 
the deviations of the needle : 


Sheet iron 

Chesit plate 

Solid 

cylinder. 

cyliud r. 

cylinder. 

2*15' 

2® 50' 

2® 55' 

2 15 

3 4 

3 15 

2 45 

3 20 

2 57 

2 5 

3 45 

2 50 

2 5 

3 10 

2 55 

2 10 

3 30 

2 30 

Mean .. 2 16 

3 16 

2 54 

Suspecting an error in 

the experiments with the solid cylinder 

from an accident which occurred, 1 repeated the whole with the 

utmost attention. The position of each 

cylinder was now varied 

eight times. 

Sheet iron 

Chest pkte 

SoKd 

cylinder. 

_ cylinder. 

cylinder. 

2« 3 

^ 2“ 55 

3® 15 

2 22 

2 50 

3 12 

2 32 

3 20 

3 15 

2 20 

3 40 

3 0 

1 SO 

3 40 

3 15 

2 45 

3 28 

2 50 

2 45 

3 10 

2 45 

1 55 

3 5 

2 58 


- ... 

— 

Mean .. 2 19 

3 16 

3 4 


The surfaces of the cylinders determined by very careful mea- 
•urement were, the sheet irbn, 28*54 ; the chest plate, 30*77 ; 
and the solid cylinder, 28*94 inches. 

Reducing the deviations to the same extent of surface, viz. 
that of the solid cylinder, they become respectively 141, 184, and 
184 minutes. 


These 
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These last results perfectly coincide with the deductions of 
Mr. Barlow, that the effect of iron on a ship’s compass is as the 
surface, and is wholly independent of the mass ; but that a cer- 
tain degree of thickness of the iron (about two-tenths of an inch) 
is necessary to the complete development of this effect. 

The following are the principal inferences which may be 
drawn from the experiments 1 have detailed : 

That the best material for compass-needles is clockspring; 
but care must be taken in forming the needle to expose it as 
seldom as possible to heat, otherwise its capability of receiving 
magnetiNiii will be much diminishetl. 

That the best form for a compass needle is the pierced rhomhi^^ 
in the proportion of about five inches in length to two inches in 
^ width, this form being susceptible of the greatest directive force. 

That the beat inode of tempering a compass-needle is, first to 
harden it at red-heat, and then to soften h from the middle to 
about an inch from each extremity, by exposing it to a beat suf- 
ficient to cause the blue colour which arises again to disappear. 

That ill tlie same plate of steel of the size of a few square 
inches only, portions are found varying considerably in their ca- 
pability of receiving magnetism, though not apparently differing 
in any other respect. 

That polishing the needle has no effect on its magnetism. 

That the bent mode of communicating magnetism to a needle, 
appears to be by placing it in the magnetic meridian, joining the 
opposite poles of a pair of bar magnets (the magnets being in 
the same line) and laying the magnets so joined, flat upon the 
needle with their poles upon its centre ; then having elevated the 
distant extremities of the magnets, so that they may form an 
angle of about two or three degrees with the needle, they are to 
be drawn from the centre of the neiille to the extremities, care- 
fully preserving the same inclination ; and having joined the poles 
of the magnets at a distance from the needle, the operation is 
to be repeated ten or twelve times on each surface. 

That in needles from five to eight inches in length, their weights 
being equal, the directive forces are nearly as the lengths. 

That the directive force does not depend upon extent of sur- 
face, but, ill needles of nearly the same length and form, is as 
the mass. 

That the deviation of a compass>needle occasioned by the at- 
traction of soft iron, depends, as, Mr. Barlow has advanced, on 
extent of surf iee, and is wholly independent of the mass, except 
a certain thickness of the iron, amounting to aboiA twp*tenths 
of an inch, which is requisite for the complete development.of its 
attractive energy. 


LXXV. 0;/ 
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LXXV. On the Apparatus for restoring the Action of the Lungs 
in apparent Death. By John Murray, F.L.S.M.IV.S. 

To Dr. Tillock. 

Sir, — I CONFESS that 1 am not a little surprised at a com- 
munication by Mr. John Moore junior,** in your Number for 
March last. With sufficient self-complacency this correspondent 
considers the plan he proposes for restoring the action of the 
lungs as “ more complete** than my invention. Mr. John Moore 
junior is pleased to adopt the form of the syringe which I had 
done long before ; aye, and constructed and published too ; and 
he even condescends to add, that it might be well to enclose 
one of them (i. e. of the syringes) with a case to contain hot 
water similar to the description given by Mr. J. Murray.** 

1 never believed myself infallible, or that my invention was 
incapable of improvement. I hope 1 am not so absurd or unrea- 
sonable ; but I do fearlessly assert, that his improvement^ as he 
insinuates it to he, is one wfiich adds to the complexity of the 
mechanism without subserving its utility ; nay, rather injures the 
cause it is meant to serve. Various plans presented themselves 
to my mind, before I completed my improved apparatus. A struc- 
ture somewhat similar to the one now set forth and vaunted by 
your correspondent Mr. John Moore junior, was immediately 
rejected^ from its complete uselessness. J3ecau8e, until natural 
respiration rcturnSj the air impelled into the lungs and with^ 
drawn, by the propulsion and retrogression of the piston, un-* 
dergoes no change whatever, — ergo, the idea for the necessity 
of a renewal of the air th^is not contaminated is absurd. It 
was also abandoned on tw^ther conditions ; — the necessity of 
valves, liable to injury, unequal action, and occasional suspen- 
sion ^and, that the instrument with these unnecessary incum- 
brances was more ponderous, complex, and heavy and difficult 
in operatmn. 

There is no necessity whatever for once turning the stop-cock 
during the entire action of the machine, except to free the 
bronchice in the first instance, of the stagnant air reposing on 
their surface; or, in ordinary cases, to deposit a drop of ether in 
the lateral cell to be diffused into the included atmosphere, as 
an excitant to rouse the dormant resilience of the lungs } or, 
again, to receive a drop or twt^of hot water to impart additional 
elasticity to the atmospheric a^'^hi the cylinder, when the air Is 
too dry. 

I have said that the oxygenous part of the atmosphere cannot 
be contaminated until the flux and reflux of the blood arc re- 
stored 
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stored by the return of the natural movements of the lungs and 
diaphragm ; and then the plugs being removed from the nostrils, 
the mechanism of the appmatus is simply vonfintd to aid the 
incipient play of the lungs. Thus an inlet lor pint ajr is in- 
stantly provided, when it is wanted, — and before this period 
there is no necessity whatever for new air. 

I think your correspondent should have weighed these cir- 
cumstances before he endeavoured to detract from the merits of 
the invention; and he should moreover have made himself ac- 
quainted with the structure of the instrument in its las*- and im- 
proved form. 

As to the application of the instrument to the purposes of a 

gas blowpipe,” and the exhibition of nitrous oxide;” 1 can 
have no ambition to claim an intciest in such an association. 
The transition from the resuscitation of human beings, to a 
‘*gas blowpipe/’ &c. is so entirely ludirrous, that 1 am asto- 
nished such an erratic fancy should be indulged in. 

1 have little to add to my former ohsei various. I continue 
to receive coinplinumtary testimonials of the value of tny inven- 
tion ; and it is cheering to add, that the apparatus, from its ac- 
knowledged utility, ami superiority over the ‘ bellows’* recom- 
mended by the Royal Humane Society, is about to be introduced 
into several infirmaries, &e. 

It is singular, that all with whom I have conversed, unite in 
condemning the common apparatus as inefficient ^ to use the 
mildest term. 1 have not found one its advocate. It stands a 
rude and barbarous machine ; a disgrace to the scientific genius 
of our country. The subject of restoring suspended animation 
has too long slept in inglorious lepose ; ami it is one of the most 
important and commanding description. 

in soliciting the aid of Science to.^4opic pregnant with such 
interesting results, I can be biassed by by no sinister motive, be- 
cause lhave no pecuniary interest to sui»serve. 1 desire, in re- 
turn for my humble tributary aid in the cause of huinanitx, only 
a fibre of that feeling which vibrates in the breast of him, who 
is conscious ot liaving done that which philanthropy approves,-— 
what good men only know. 

Surely the very numerous cases that have been unsuc cessful, 
and where the appearances and circumstances were so flattering 
to the presages of hope, should have long ago convinced the 
Royal Iluinane Society of the inutility of the common means 
employed in resuscitation, and’ operated as a stimulus for the 
exertions of intellect, to improve the plan, and enlist 81‘ietice into 
the cause* 

When we seo an obstinate adherence to the bellows/' not- 
wlthatandiiig its ludeness and imperfection, and oven the pro- 
bability 
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biibility of its being injurious and destructive we may be in^ 
dined to adopt a severe, perhaps, but still a just reproof, 

They are wedded to their idols, let them alone/' The appli* 
cation ot tobacco smoke in the mode recommended, is of a piece 
with the rest. 

I certainly have reason to complain of the cold reception 
which myjnventioii received fiom that quarter, — where it should 
have been dUpassionately considered apd cherished ; and 1 boldly 
ask, Was it fair that three or four individuals in conclave should 
have pronounced such a hasty and inconsiderate opinion, before 
the merits of the invention were calmly weighed and discussed, 
when twenty times that number of gentlemen eminent in medical 
skill and scientific talent had on former occasions, without a 
single dissentient, pronounced it at Qiu*e ingenious " and var 
luable?”— This sentiment of the Royal Humane Society has been 
certainly too inconsiderately promulgated. — Tliese individuals 
were assuredly bound to state the gioiimls on which their opi- 
nion was formed and founded; viz. that the bellows" were pre- 
ferable for general purposes. 

The expense afid complexity of the nmehine were stated as 
difficulties to its ‘^general" adoption. Now, as to the former, 
the bellows atid its appendages complete cost 5/. 5 j. My ap- 
paratus complete in all its paits may be supplied for little more 
than ONE THIRD of this sum. And as for complexity, I have 
said, it is simplicity itself. Where is the difficulty of operating 
the piston ? A child need not be taught it ; it is not at all com- 
parable with the bellows, even in this respect, and in its advan- 
tages vifiniiidy sitpetiar^ and armed at all points for every ca^e 
of asphyxia. If the explanatory remarks accoinpanving the pre- 
sentation of the instrument to the Royal Humane Society were 
imperfect or insufficient, was ready to re-explain and re-ex- 
tend.— 1 have no doubt that the valuable Society in question 
will seethe necessity of reconsidering their opinion, which other- 
wise might tend most materially to injure their ow'ii. glorious 
^ause, and prevent useful communications connected with the 
important question of life. 

Be it remembered, mine are not theoretic speculations, but 
that the instrument was the offspring of rigorous induction. I 
have ncier succeeded in a solitary instance in restoring tiie action 
‘ of the lungs in inferior animals, by firopeiling the air through a 
tube encased with ice. But with air heated to the animal tem- 
perature iny success lias he|^2^ch as to enable me, on just and 
proper grounds, most hearl^^n recommend the plan now pro- 
posed. Ill four out of five cases it has been successful. 

^ My experiments inform me, that theie is little probability of 
jhe air being forced down the (Esophagus instead of raising the 

Kpiglottis, 
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iSpiglottus^ and passing through that channel. At any rate^ a 
ribbon of tape tied lightly round the neck will prevent it. 

The stop-cock when required in action is managed as quick 
as thought. 

I am sorry that tny avocations prevent an extension of these 
observations. I shall fot some time take leave of the subject of 
respiration and suspended animation, and content myself with 
recommending in my praelections the invention 1 have proposed^ 
stating always the grounds of that recommendation. 

I have the honour to be, sir, 

Your obliged and most obedient, 

May 10, 1822. J. MURRAY. 


LXXVi. On Spade Husbandry. By M)\ Wm. Falla. 

[The following letter from Mr. Falla, detailing the oxpoiimcnts of four suc- 
cessive years in llie cultivation of wheat by the spade, was addressed to 
Mr. Owen, of Lanark, and is published by him in an appendix to “ A Re- 
port to the county of Lanark of a plan for relieving public distress, and 
removing discontent, by giving pennanent productive employment to the 
poor and working classe.s.** We republish it, because the state of 
cultiire is such at this moment, that it is of the utmost impoitance to ^vc 
every possible publicity to all plans calculated to lighten the burdens, or 
in any respect alleviate the sufferings of the large portion of the popula- 
tion engaged in agricultural pursuits; and none can add so much to the 
stock of knowledge on this stihject, as men like Mr. Falla, who take truth 
and experience for their guides, and who never ccfiise to prefer facts to 
theories — and a little practical good, to a great deal of hypothetical ad<* 
vantage.] 

B Gateshead, Newcastle-upon-Tyne, Nov, 13, 1820, 
RING persuaded that it is a subject of the very 
first importance, I readily obey your request to furnish you with 
the particulars and results of my experiments in the cultivation 
of land, for tlie production of wheat, hy the spade. It may not 
he without its use, previously to detail to you the circumstances 
that brought my attention to this subject. 1 therefore take the 
liberty tostatc^ that my principal occupation, for between thirty 
and forty years past, has been the cultivation of land, chie0y for 
the raising of trees and seeds for sale ; and finding, as I was ex- 
tending iny concerns in that way, about sixteen or eighteen years 
ago, a difficulty in procuring a sufficient number of men to^work 
the land with the spade, 1 substituted the plough in working 
those parts where a considerable quantity of vacant ground hap- 
pened to lie together, and fknf^^i^that, besides getting through 
the work with more facility ai^^iveniencc, which I certainly 
did, 1 was doing the work in a manner equal to work done with 
the spade. The effect of the first use of the plough was, not of 
so much bad consequence as when repeated ; the heating of thp 
Vol. 69. No. 289. May 1822. 3 B subsoil 
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subsoil by tlie horses'- feet, together with the action of the iroit 
bottom of the plough, not luiving at first the niiscrable effect of 
making the bottom of the worked 'ground I'lard and firm, like a 
turnpike road ; the continued successive use of the plough, how- 
ever, soon showed the bad effect, in the diminished health and 
vigour of the trees, &c. Fortunately this observation was made 
when men for s])adc work were easier to l)e obtained, than at 
the pci’iod when the use of the plough was adopted, and in part 
then, but entirely since, I have laid it aside in all my nursery 
operations. 

In the use of the spade T produce a depth of well-worked eartli 
of nine to ten indies, which is more than twice that of the plough, 
as used in the counties of Durham and Nopthumbcrland ; and 
instead of the hardened level bottom, not easily, if at all, pene- 
trable, in our strong clayey subsoils, by either superfluous mois- 
ture, or the roots of plants, 1 obtain a loose broken bottom^ 
conceived to be a particularly favourable circumstance in such 
soils* 

Soon after, or rather during the time that my practice was 
changing from the use of the plough to that of the spade, I re- 
ceived a letter from a gentleman of great respectability, and ac- 
curate observation, in Yorkshire, expressing himself strongly im- 
pressed with an opinion, that if garden culture with the spade 
were introduced into fanning, tery great addition might be 
made to the produce of the said land as worked by tlir plough 
and that the full energies of the land will never be called forth 
till the spade is made to supersede tlie plough ; asking for iny 
opinion and any observations I might have made oft the subject, 
detailing, at the same time, the particulars of an experiment in 
wheat with spade culture, which had been made a good many 
years before, at Noitingbaiii, the produce of which was beyond 
all example. This information, so strongly corroborating my 
own observations, confirmed me in niy practice of the use of the 
spade for nursery purposes, and stimulated me to the extension of 
it, and to the making of experiments of the same kind. The 
Nottingham experiment having been made with plants of wheat 
raised upon garden bc^s, and from thence transplanted into 
lines, I began with an adoption of the same mode ; I sowed the 
wheat in beds in the trioiuh of August, and transplanted the 
same in September and October, — the distance of the lines from 
each other was, in one experiment, nine, and in another twelve 
inches— -placing, in both casefgj^lye plants per yard in the lines.. 
These experiments I made ttw^uccessive years, and the least 
produce was fifty- two bushels, and the greatest sixty bushels, 
Winchester, per acre. The quantity of ground under these expe- 
Etments was half an acre each year, which I think may be con- 
sidered 
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siclerecl a pretty fair (juantity for aii experiment ; perliaps a much 
iMiialler one would not be so. 

The digging, as at my common nursery price, costs fourpcnce 
per rood, of forty-nine square yards (the rood of this country) or 
thirty* three shillings per acre; the transplanting, fourpcnce half- 
penny per thousand ; but there is a great saving of seed, from 
one to two pecks of wlreat producing as many plants as are suffi- 
cient to plant an acre, whereas the usual (juantity for plough 
cultivation, sown broadcast, is eight pecks, or two bushels per 
acre. Tlic following, on these data^ is a calculation of the ex- 
pense of cultivating one acre in this way, supposing the lines nine 
inches asunder: 

Rigg'«‘fi jCl 0 

Transplanting* 232,323 plants at per 1000 4 7 I J 
Two ])ecks of seed wheat . • . , . . 0 4 0 


Total ..£6 4 7i 

During the time of making these experiments, it occurred to 
me, that probably the increased quantity of wheat, produced in 
this way, arose more from the deep working of the land by the 
spade, than from the circumstance of transplantation ; and I 
added to the transplanting experiments, for the two past seasons, 
others, in which the wheat was sown both in drills and broad- 
cast, the land in all the cases worked in the same manner by the 
spade, and the following are the results : 


' Crop 1810. bushels p. acre. 

No. 1 transpl. from the seed-bed into 6 in. lines, produced i)2f 


2 ^^’do. 

9 

do. 

do. 

56 i 

3 do. 

12 

do. 

do. 

61 

4 sown ill drills 

9 

do. 

do. 

65f 

5 sown broadcast 



do. 



Crop 1820. 

No. 1 transpl. from the sced-bed into 6 in. lines, produced (JS j 


2 

do. 

9 do. 

do. 

68{ 

3 

do. 

12 do. 

do. 

601 
73 i 
76' 

— -r-4 sown in drills 
5 sown broadcast 

9 do. 

do. 

do. 


I must here state, that a portion of No. 4, in the last detailed 
set of experiments, was laid down by wet, when in flower, and 
proved very abortive, otherwise I have little doubt that No. 4 
(as ill the former year) would h|;if.^xcecded No. 5 in quantity ; 
and a considerable part of of Nos. I, 2, and 3, was 

shaken out by the wind, and destroyed by birds, to the amoiuit 
probably of five or six bushels per acre. 

With relation to denominations of Winchester nicasiirc, coin- 

3 W 2 pared 
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pared with those of Scotland, I have to observe, that the Win- 
chester bushel contains thirty-two quarts, and the quarter eight 
bushels, also that a boll Linlithgow, or Edinburgh measure, con- 
tains, within quite a small fraction, four bushels Winchester. 

I have already stated the expense of cultivating by spade work, 
and transplanting from a seed-bed, in lines nine inches asunder, 
one acre of wheat; 1 will now state the expense of oie acre in 
drill, and also broadcast : 

Digging .. •• .. •. 13 0 

Seed wheat, two bushels per acre • • • • 0 IS 0 


JJ2 11 0 

If sown broadcast, and the seed is harrowed in 
by a horse, say 2s, per acre ; if raked in with 
a garden rake, it will cost • • • • 0 4 0 


£2 If) 0 

If sown in drills, and the drills made with a garden hoc, it will 
cost 4s, per acre more, but a larger saving than that expense 
Varill be made In the quantity of seed, compared with the broad- 
cast method. 

I now take the liberty to state, what I conceive is the com- 
parative expense of cultivating an acre of land by the plough, 
and in the first place 1 have no dllHculty in awsserting, that one 
digging, as I have it done (leaving the extra depth out of the 
question at present) is equal to three ploughings and harrowings; 
1 believe I may also state, that the ploughing each time of an 
acre is calculated to cost 8s, and the harrowing 3i. — If this is 
allowed, an acre in this way costs 

Three ploughings and harrowings, at lOi. X^l 10 0 
Seed wheat, two bushcU per acre . • 0 1 S 0 

Hallowing the seed in . • • • , • 0 2 0 


£2 10 0 

Thus it appears that the cultivation of an acre of wheat by 
the spade, costs only 5^. more than by the plough. In respect 
to the comparison of expense between wheat iramplanled and 
sown on land woiked by the spade; from the two last years’ ex- 
periments (the expense of transplanting being of course taken 
into the question) there can be no doubt that sowing is the 
better system, and that the advantage over the plougii, is from 
the deep and otherwise sUtteriqr working of the land by the 
spade. 

The comparative advantage of produce is now to be stated ; 
the average piodiicc of wheat of the whole island, taking an 
aveiagc ol seven years, i? said to he twenty bushels pci acic. 

The 
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The average of my neighbourhood, I believe, is about twenty- 
four bushels, but instead of making that a criterion by which to 
make the comparison, I have to state, that in the autumn of 
IS 19 a good deal of pains was taken to ascertain the quantity 
of wheat upon a field immediately adjoining my land, and which 
was what is considered a remarkably fine crop, by which it ap- 
peared to be thirty-eight bushels per acre ; this was on land, 
although adjoining, yet of a naturally better ({uality than mine, 
and quite as highly manured, worked, in the usual manner of 
this country, with a two-horse plough, and sown broadcast. By 
inspection it will be seen, that the average quantity of my drilled 
and broadcast experiments in 1819 and 1820, is 08} bushels per 
acre : the value of seed wheat has been assumed to be 9 ^’. per 
bushel, I will however for a whole crop take it lower, say 85 . per 
bushel ; the comparison in respect to value will then stand thus 
per acre: 

By the spade, 68 f bushels per acre at 8 j. £27 8 0 

By the plough, 38 bushels per acre at 85. 15 4 0 

The difference is £12 4 0 

being an advantage gained by the extra expense of 

It is of much importance, on this very interesting subject, 
that every circunistaticc connected with the experiments should 
be known ; I tlicrcfore state, that the quality of my land on 
wliich they were made, although naturally poor, is of that mid- 
dle texture that vvill grow tlic two extremes of turnips and beans; 
that, at the divStaucc of 10 or 12 miles from Newcastle, it would 
be let for, at most, oOs. per acre ; that when 1 got possession of 
it, there were not above 4 to 6 inches of earth, upon a subsoif 
of clay; that every year it has been worked, 1 have brought up 
to the surface a small quantity, say one inch of the said subsoil, 
and that I have now a depth of earth of one foot, the whole 
equal, or more than equal, to the quality of the 4 to G inches 
upon it, when 1 first had it; — further, that my experiments for 
crop 1819 were made after a crop of turnip seedy the land pre- 
viously manured for the turnips, before the seed was sown, after 
the rate of 20 tons of stable clung per acre, no additional dung 
used for the turnip»», when transplanted, nor for the wheat crop, 
the plants and seeds respectively, for the different experiments 
of which wheat crop, were planted and sown at the same time in 
September. The land upon which the experinicntB for crop 1820 
were made, had previously ui>on it a three years' crop of trans- 
planted larches, which of coiH^tiot a little exhausted it ; the 
larches were followed by turnips for seed, a two years* crop, as in 
the former ca^c, and, as will be allowed, a very exhausting one; 
this land had an allowance of 20 tuns of stable manure per acre, 

applied 
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applied wTien the turnip seed was sown, and no more added 
when they were transplanted : but, considering the state of tlie 
land, from the effect of the larches and the turnip seed, it was 
thought that justice would not be done to the wheat without an 
application of a smaller portion of the same sort of manure, and 
1 gave it 10 tons per acre. 

I have not yet made any experiments, by spade culture, on 
oats and biirloy, but I am intending to make one or more upon 
each of those grains, and perhaps on beaus, the ensuing spring ; 
1 am at present digging part of one of my fields for that purpose, 
the results of which shall be detailed to you. 

Being desirous of ascertaining how far, and at what expense, 
it may be practicable to work land by the spade, l>y women, boys, 
girls, and feeble old men, in order, among other reasons, to the 
employment of paupeis of that description, in which, alas! this 
country, sbuth of the Tweed, superahounds ; I have this autumn 
made an experiment on a piece of land containing 1728 square 
yards, by digging or rather trenching by two short spits with 
girls, and I have the pleasure of saying that the work is bettci 
done by two such short spits, each about five to six inches deep, 
the one following the other, than digging is done by men at one 
full spit or spade full, al)out nine to ten inches deep. The com* 
mon wages I pay to these girls is 10</, per day, and they did 
the work in nineteen days, for one girl, which cost lo.r. iOrf. : 
— an acre at the same rate, containing 4840 square yards, would 
cost 21, 4s. 4d,f this is 1 15 , 4d. per acre more than by men at 
owe spit, but I am satisfied that the superiority of the girls’ 
work is well worth the difference: I may add, that this being 
the girls* first attempt with spades, 1 am persuaded that by 
further practice they would in a short time do it for the men’s 
price, 33^. The girls work with quite light spades made for the 
purpose, the best size for which 1 think to be Of inches long, 
8 inches broad, and weighing, with the light handle, about 4 j lbs. 
avoirdupois. 

A few months ago 1 took the liberty of stating to you, that 
as a parochial concern, for the employment of the poor, at pre*- 
sent dependent on their respective parishes for relief, your sys* 
tern might be adopted with very great effect ; and one principal 
object, as I have already said, in making the last detailed ex|>eri- 
inent, was to ascertain how far it is practicable to employ, in 
the cultivation of the soil, persons who are so dependent on 
parish relief, of the descriptions of women, boys, girls, and feeble 
old men, at present doing little more than sitting over the poor- 
house fire ; the greatest part of whom may, as it is now ascer- 
tained, be employed to great effect in the heaviest manual la- 
bour, in the cultivation uf tlie soil; and of course in the easier 

oporiitioris 
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operations of hoeiiifj, iveetliiig^&c. I think I may venture to add, 
t'lat there need be little doubt entertained that there are few 
even of such, at present, miserable objects, who would not 
be able in that way to earn a maintenance, and, were such a 
measure generally adopted, tlic p(K)r’s rates in England, at pre- 
sent said to amount to eight millions, reduced to perhaps one 
fourth of that sum. A better arrangement might probably be 
ihoiiglit of than what has occurred to me, which is, that the" pa- 
rish, according to the extent of its wants, shall purchase, say 
from twenty to fifty or more acres of laiul, build upon it cottages 
to the necessary extent, employ a proper person to lay out the 
ground in the -best irianner for the purpose, see the poor set to 
work, and that they do the same in a proper manner tliroiigh 
all its operations; also that each docs a day’s work, according 
to indi vidua) ability ; and that such as are not able to dig, rake, 
&c. he employed in other more easy operations, as the weather 
and their ability may permit. 

l^fore I conclude, there is one more strong argument in fa- 
vour of spade husbaftdry which must be noticed. As far as time 
mode may be adopted, there will of eofirse be a saving of laiiil 
for the production of food for man, which is now appretpriated 
to the keeping of horses ; and I believe that few persons are 
aware, that the quantity of land necessary for the keeping of a 
horse is, as may be very easily made to appear, 4 j acres ; I am 
meaning a (juality of land similar to mine, us, already descii bed; 
which (|uantity, it may be very clearly ma<le to npj)ear, will afford 
sul)sistenee for nine persons^ on the supposition of a common 
proportion of men, women, and children, and this under the 
husbandry of the |j|ongh : hut on the supposition of spade cul- 
ture, that quantity of land will produce sufficient subsistence for 
more than twelve persons. 

Should it l>e objected that a serious inconvenience inny arise 
from the want of the present supply of inaiime from horses, the 
difficulty will be easily obviated by keeping inoie horned cattle, 
and by means of an almost religious attention (as in Cliina) to 
the preservation of perhaps the best and inott }>owerful of alt 
manures, human urine, which at present is, in this island, almost 
entirely lost. 

.1 am, with sentiments of the greatest respect, 
dear sir, veiy sincerely yonrs, 

Wsi.LiAM Falla. 

To Robert OweVy Esq. 
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LXXVII. Notices respecting New Books. 

_ Recently pullished. 

Xhe Fossils of the South Downs; or Illustrations of the Geo- 
logy of Sussex. By Gideon Mantcll, F.L.S. G.S., Follow of the 
Royal College of Surgeons. Royal Ito, with 42 Plates. 3Z. 35. 
in Boards. 

A New and Classical Arrangement of the Bivalve Shells of the 
British Islands. By W. Turton, M.D. 4to, with 20 Plates, 
drawn and coloured from Original Specimens in the Author’s 
Cabinet. Price 4/. 

Remarks on the present Defective State of the Nautical Al- 
manack. By Francis Baily, F.R.S. and L.S, 8vo. 25. 

Practical Observations on the Nautical Almanack and Astro- 
nomical E))hemcris, with Arguments proving that it was not 
originally designed for the sole Improvement of Nautical Astro- 
nomy. By James South, F.R.S. 8vo. 4s. 

First Elements of tfie Theory of Series and Diflferences, being 
an Attempt to combine ihto.ibne harmonious Whole, resting upon 
the simple Basis of Addition and Subtraction, the several Theo- 
rems taught ill this important Branch of Mathematical Science 
by Pascal, Newton, Taylor, De Moivre, Lagrange, and others. 
4to. 185. 

Observations on a General Iron Rail-way: with a Geogra- 
phical Map of the Plan, showing its great superiority, by the 
general Introduction of Mechanic Power, over all the present 
Methods of Conveyance by Turnpike Roads and Canals, and 
claiming the particular attention of Merchants,, Manufacturers, 
Farmers, and indeed every Class of Society. Svo. 65. 6<Z. 

A Treatise on the. Diseases of Arteries and Veins ; containing 
the Pathology and Treatment of Aneurisms and Wounded Ar- 
teries. By Joseph Hodson, Member of the Royal College of 
Surgeons in London. 8vo. ISi. 

An Experiiiieiital Inquiry into the Laws of the Vital Functions; 
with some Observations on the Nature and Treatment of Internal 
Diseases. By A. P. Wilson Philip, M.D. F.R.S. E. 8vo. 
IO 5 . 6d. 

A Celestial Atlas, comprising a Systematic Display of the 
Heavens, in a series of Thirty Maps ; illustrated by sci^tific 
Descriptions of their Contents, and accompanied by Catalogues 
of the Stars, and Astronomical Exercises. By Alexander Jamie- 
son. Royal 4to. 1/. 5.5. « 

A Journey from Merut, in India, to London, through Arabia, 
Persia, &c. in 1819, 1820. By Lieutenant T. Lumsden, of the 
Bengal Horse Artillery. 8vo. IO 5 , 6^/, 
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Illustrations of the Universal Efficacy of Compression and 
Percussion in the Cure of Rhcuinatibin, Sprains, &l'. By Win. 
Balfour, M.D. 8vo. 2 j. 

A New System of National and Practical Agriculture* By 
R. Donald. 2r. Qd, 

Tracts on Vaults and Bridges. 8vo. I/. 

A Description of the Topography of the Plain of Troy. By 
Charles Maclareii. 9^. 

j 

In the Press, 

An Introduction to the Study of Fossils, in a Compilation of 
such Information as may assist the Student in ohtainings the 
necessary Knovvledi«e respecting these Substances, and iheir 
Connexion with the Formation of the Earth. By James Parkin* 
son. Author of the Organic Remains of a former World. 

The First Part of Dr. Hooker's Exotic Flora will be pulflished 
on the 1st of June. 

Legendre’s Elements of Geometry, and of Plane and Spherical 
Trigonometry. Edited by Dr. BreJbter^ of Edinburgh, 


LXXVllI. Proceedings of Learned Societies, 

March 28. On the Anatomy of Whales. By W, Scoresby, 
Esq. 

April IS. — On the Changes that have taken Place in the De- 
clination of some of the principal Fixed Stars. By John Pond^ 
Esq. 

Extract of a Letter from Capt. Sabine to the President. 

Some Observations on the huffy Coat of the Blood. 

April 25.— On the Nerves, By Charles Bell, Esq. 


ASTRONOMICAL SOCIETY OF LONDON, 

May 10. A communication was read from Capt. Everest, on 
the subject of the geodeticul operations carried on hy M. Lacaille, 
at the Cape of Good Hope, in the middle of the last century. 
These Inquiries were suggested by Col. Lambton ; and Capt. 
Ever^t has examined the subject with that accuracy and re- 
search; which give promise' of much valuable information from 
»the same quarter. Capt. Everest has identiiied the principal 
stations which Lucaille occupied in the course of his operations; 
and has clearly ascertained the house in Cape Town' where his 
observatory was fixed. This latter point, as well as the one at 
the northern extremity, were, from their proximity to very high 
mountains, very unfit for siich nice operations : and Capt. Everest 
conceives that those immense masses of rock must have had a 
Vol. 59. No. 289. May 1822. 3 C a sen- 
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sensible effect on the plumb line of the instrument. Added to 
which, the whole plain, in which the measurement xvas effected, 
was also unfit for such a purpose, except with instruments which 
have been employed at much later periods. From these and 
other causes Capt. Everest thinks that this celebrated measure- 
ment ought not be considered (without a more recent corrobo- 
ration) as sufficient evidence of an inequality in the two hemi- 
spheres of our globe. We have no doubt this subject will en- 
gage the attention of our astronomer at the new observatory in 
that country. 

Some new instruments, of a peculiar mechanism, were exhi- 
bited to the members present. 

The next meeting of the Society (which will be the last of tlie 
present sessions) will take place on Friday, June 14, at 8 o’clock 
ill the evening. 

[In our last account of the proceedings of this Society, we re- 
marked that Sir Tiioinas Brisbane had observed, at sea, an oc- 
cultatioii of Mercury by the Moon. We apprehend this must 
have been a mistake in the paper transmitted to the Society, as 
Mercury was not (at the period alluded to) in such a situation 
as to admit of his being occulted. It was probably Regulua 
that was occulted : and that the transcriber had inadvertently 
written the name of the pl'^t, instead of the star.] 

CEVrON LITERARY SOCIETY. 

At the monthly meeting of this Society, which was held on 
the 17th of September 1821, His Excellency the Lieutenant Go- 
vernor in the chair, the following paper by Lieut. Col. Wright 
was read ; 

Observations on the Barometer as applicable to the Island 
of Ceylon, 

The scale of variation in the Barometer being of a very limited 
nature between the tropics, compared with that of latitudes at a 
greater distance from the e<]uator, makes that valuable instru- 
ment, in general, be considered, especially by superficiat ob- 
servers, as of little service in the former case ; yet there is no 
doubt but by an attentive and careful observation it may be made 
aubservient to many useful purposes, and become in the hands 
of the agriculturist and navigator an equally valuable instrument 
even in low latitudes. It is only necessary to know its scale and 
its language. A sudden fall of two or three tenths of an inch 
of the mercury in the tube is probably the prognostic of as great 
u change in the atmosphere as the fall of as many inches in some 
other parts of the world ; and as the observation is as readily, 
made in one case as the other, it becomes of importance to be 
noted. 


The 
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The follawing remarks and observations, made during a period 
ol several years in Ceylon, are offered, not with a view of esta- 
blishing any fixed principle with regard to the above instrument, 
and of the laws by whicli its movements are regulated, but more 
to serve as general hints in any future observations that may be 
made, and to afford the opportunity of forming comparisons 
therein with any observations made in other parts of India and 
between the tropics. 

At Colombo, which lies in latitude 6^ 56' North, and close on 
the sea shore, the Barometer appears decidedly to undergo four 
periodical changes or revolutions in the course of twenty-four 
hours, amounting in general to about one-tenth of an inch, being 
highest about nine o’clock in the morning, sinking towards three 
in the afternoon, rising ag-.in towards nirie at night, and sinking 
again towards three in the niorniiig — There does not appear to 
be any sensible difi’erence between the posiiii^n of the mercury 
ill the tube in the morning and at night — the point at which it 
stands in the morning being generally the same as at night. 

Heavy rains do not affect the Barometer in an equal degree 
proportionally with that in high latitudes, nor do hard squalls of 
a sudden nature or short duration affect it any more than in other 
parts of the world; but a smart gale of wind of any strength and 
continuance will sink the inerc\ j|j^^ the extent of about three 
tenths of an inch ; and tl]tough j[p^hangc may not take place 
so great a period of time previous to the gale commencing as in 
otl'.er latitudes, yet still, by a careful and attentive observation 
it will give a sufficient warning of the approach of a gale,- so as 
to prove of very great utility to ships at anchor in the roads of 
Colombo, or off the coast. In the month of November 1819, 
previous to the commencement of a smart gale of wind from the 
north- west, the mercury, which had been at 29.9 inches, fell to 
29.7, with the Thermometer at 76® of Fahrenheit, and leuiained 
low during the continuance of the gale, and gradually continued 
rising previous to the gale abating, and in several similar instances 
i.t has never been known to fail. 

The variations in the rise and fall of the mercury do not appear 
to be affected in any remarkable manner, or influenced by heat 
or cold, or to undergo any changes with the Thermometer in si- 
milar cases, but it appears to stand highest in steady, fixed, 
settled weather. The different mon.soons do not appear to affect 
it, though at the changes thereof a variation takes place iti its 
rise and fall. 

The average height of the mercury throughout thite year may 
be considered as about 29.9 inches ; the highest range 30. 1 
nearly, and the lowest about 29.7) making the greatest range 
somewhat near half an inch; and this observation may be eonsi- 
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dered as applying to Barometers on board the ships in the rnad^ 
and off the coast, as the difference probably is very trifling be- 
tween those and Barometers on shore and near the sea coast on 
a low elevation. 

No sensible difference has hitherto been observed in the Ba- 
rometer on the western and eastern sides of the island ; for, at 
the time of a gale of wind on the western side, during the south- 
west monsoon, the same changes occur in the rise and fall of the 
mercury on the eastern side, and vice versa. 

In the city of Kandy situated at the distance of about eiehty 
miles inland, and at a computed elevation of abrmt 2500 feet 
above the level of the sea, during the month of October, the 
inaximuin of the Barometer, wliile the Thermometer wa*? at 76^ 
of Fahrenheit, was *28.452 inche'?, and the minitnum while 
the Thermometer was 70* was 28.272. Sufficient observations 
have not as yet hern made to determine will) accuracy tlie ge- 
neral average height, but it may be considered as about 28.3 
inche'<; and similar to what occurs at Colombo, it is always 
higher in the morning about nine o’clock, and at night, than at 
the hour of three. In fact, this periodical rise and fall of the 
mercury appears of so fixed and established a nature, that, there 
is no doubt, an attentive observer of the Barometer may thereby 
mark the above hours and u^kprvals of time with very tolerable 
accuracy, where the state of tlbi atmosphere and the weather has 
not during the time of observation undergone any very material 
change. 

The following additional remarks and observations on the 
Barometer, though not applicable to this island, may notvcith- 
atanding be deemed not unworthy of a place in the Transactions 
of the Ceylon Literary Society. 

At the Mauritius or Isle of France, in the month of January 
1819, the mercury in the Barometer falling to 29.10 inches, 
was followed by a very violent hurricane, and as the gale abated, 
the mercury again gradually rose and continued rising till it 
reached 29.80 inches, the Thermometer of Fahrenheit during 
the time of the gale varying from 75 to 81 degrees. 

At the town of Port Louis in the month of February, being 
the middle of summer, while the average height of Fahrenheit’s 
Thermometer was 86^, that of the Barometer was 27.7^ in 
French inches and lines; the English foot being to the French 
as 12 is to 12.816. 

At Madras in the month of October 1818, the mercury in the- 
Barometer fell to 28.78 inches, which was considered as unpre- 
cedented at tha& place, and was followed by a very violent gale 
of wind, which gradually abated as the mercury continued to 
fiae until it reached the height of 29.8 inches, which it had been 
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:it tlie previous part of the day. The Thermometer during the 
time of the gale was in general aholit 74 degrees: and at the 
same place in the month of May 1820, the mercury fell eight- 
tenths of an inch below the height which usually indicated a 
gale of wind, and was accompanied by a very heavy gale and 
an unusual fall of rain. 

Off the Cape of Good Hope, the mercury ui the Barometer 
falling down to 29.60 inches is almost invarial>ly the prognostic* 
of a storm— the usual average heigltt is that of about 30 inches, 
.and to which height it again gradually rises as the gale abates, 
and continues at that elevation while the weather is .«erenc and 
fair. A good Marine Barometer is there of al)solnte and essen- 
tial'service, as these gales often come on suddenly withoni any 
remarkable change in the appearance of the heavens or atmo- 
sphere, but are invariably foretold by the Barometer. It is how-* 
ever to be observed, that the steady strong bfeezes almost ap- 
proaching to a gale, and which blow there from the south-east in‘ 
the summer sca.son, have a tendency to raise instead of sinking the 
mercury. In that latitude it is not ascertained if the periodical 
changes already alluded to take place the same as at Ceylon, 
though probably not, as that very extraordinary and unaccoimt-' 
able circumstance appears to be confined to the tropics and 
equatorial region. The mercury there has been observed during 
the month of May to rise to the height of 30.4 inches nearly, 
but the average height may be considered, as above stated, 30 
inches in general. 


LXXIX. Intelligence and Miscellaneous Articles. 


ON THB FUNCTIONS OF PBOORBSSIVE MOTION IN VERTEBRATBD 
AN1MAI.S. 

In one of the lectures on Comparative Physiology delivered 
this season at the Royal Institution by Dr. Roget, he gave an 
account of the functions of progressive motion m vertebrated 
animals, a division that includes the classes of fish, reptiles, 
birds, and quadrupeds; all of which, he observed, however dif- 
ferent their external form, or the nature of the element they in- 
habit exhibit nevertheless a remarkable analogy in tlieir internal 
conformation. He took a general view of their mechanical struc- ■ 
cure more especially with reference to the osseous frame work, 
or skeleton, which characterizes this division of the animal king- 
dom That part of the skeleton which exists in all these am- 
mala*, and appears to be essential to it, is the spine, or that con- 
nected serfos of bones culled v^rtebr®, extending from the head. 
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al/ntr the whole length of tlie hack. The peculiar mcchanisiti 
bv which the vspiiie is reiulered capable of answering a variety of 
inipoitant purposes in the animal system^ was fully exjplained ; 
and the several morlifi<‘ations of structure pointed out, which it 
recfives in difi’erent tribes, in order to adapt it to the circum- 
stances in which they arc placed, and to the various intentions of 
then torniation. The syslein of organs by which the locomction 
of the 4)ody is effected, was neivt considered, in the relation which 
they bear to the element on v.'hich they are exerted. 

As aquatic animals present the simplest mechardcal conditions 
with reference to locomotion. Dr. Roget began with the ex- 
amination of this function in fishes. He observed that the buoy- 
ant force of the fluid which surrounded them, by counteracting 
nearlv the whole of the force of gravity, superseded the necessity 
of linil)S for the support of the body, which land animals require; 
and that the progress of a fi^h in the water is effected principally 
by the muscular action of the tail, which, giving powerful lateral 
fttrokes, impels the animal forward on the same piinci))lc that 
al)oM is moved in sculling. The modifying and regulating pow- 
ers of the fins weie next explained, and elucidated by diagram^ 
and drawings. The hydrostatic principles on which fishes arc 
assisted in their ascent or descent in the water, by the dilatation 
or compression of the air-bladder, were staled, and illustrated 
by some experiments, in which similar effects were produced in 
glVs vessels immersed in water, but containing sufficient air to 
enable thesn to ri'^e to the sui face, or sink to the bottom, accord- 
ing as the included air was made to expand or contract. Tlic 
air blaclrter in fishes may be regarded as a refined apparatus iu 
the body of these animals, expressly accommodated to the laws 
of h\drostatic pressure; and as fuiuishiiig one out of the many 
instances that exist, where philosophical principles have bccii 
applied, with manifest art and intention, for effecting a particu- 
lar purpose in the cccoiiomy. Those fishes which have no air- 
bhidder, as flat fish, have this want compensated by the great 
size and power of motion in the pectoral fins, which enable 
them to strike the water from above clowiuvaids with considera- 
ble force. In the whale, and other animals of the cetaceous tribe, 
the body is rendered specifically lighter by the large quantity of 
oil which it contains, and which is especially accumulated about 
the head, as this part of the body is continually required to be 
raised above the surface, for the purpose of respiration. The 
various modes of progressive motion employed^by other aquatic 
tribes, both of reptiles and of mammalia, were also noticed. 

Dr. Roget next proceeded to consider the mechanism of land 
■animals, beginning with serpents, and reptiles having i^bort and 
imperfect feet. lie show'ed the means by which the former are 
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^^nabled to advance with various degrees of rapidity, ami the ad- 
vantages tliey derive from the position of their scales, and their 
connexion with the jibs. The tortoivse, the frog, the lizard, and 
various other animals of the same class, were noticed as forming 
links in the chain of gradation leading to the more perfect con- 
formation, with reference to rapid progressive motion, which ob- 
tains in warm-blooded quadrupeds. In these, the body being 
raised higher on the limbs enjoys a greater range of motion, 
and requires a less frequent repetition of steps in traversing an 
equal space, 'rhe different proportions in which tlie weight of 
the body is sustained by the fore and hind extreInitie^, the tium* 
ber of levers of which they are composed, thoir relative oi)li({uity, 
the mode in which the muscular force is disposed, and tlie com- 
binations of action which result, were severally explained. A 
particular account was given of the paces of (juadriipeds, such 
as walking, the trot, tlte gallop, the ami)Ie;ithc bounding of 
deer, the springing of beasts of prey, the undulating pace ‘of the 
camelopard, and the peculiarities in the progression of animals 
formed for leaping, as the hare, the jerboa, and the kangaroo. 
A gradation was pointed out in the structure of the hind foot, 
which, III monkeys, makes the nearest approach to the human 
structure. Dr. Roget observed, that the great features of di- 
stinction between the ^mechaidsiri of the human frame and that 
of quadrupeds, are derived from the former being adapted to the 
maintenance of the erect pOvSture. In man, the attitude of stand- 
ing is a position of less security than it is in quadrupeds, and is 
maintained by a succession of actions by which the centre of 
gravity is perpetually shifted from side to side ; its reiideut y to 
fall in any, one direction being imincMliately coumeructed by small 
and insensible movements in the contrary direction. On this 
principle he also exphimcd the security of the ropc-daucer. The 
human arm, being exempted from the office of supporting any 
part of the weight of the trunk, may be employed exclusively as 
an organ of apprehension; and the circumstances in the struc- 
ture of the severaf^oints of the limb, and more es))ecintJy of tiue 
^haiid, which render it so admirable a mechanical instrument, 
were fully pointed out. Tlie passage of the tendons by which 
thci last joints of the fingers are bent, through a perforation in 
those which are employed to bend the middle joints, was parti- 
cularly selected as an example of artificial contrivance. 

The' progressive motion of birds was the next object of inquiry. 
In order that in animal may possess tlie faculty of flying, two 
principal conditions, it was observed, arc required: -first, great 
straigth of muscle to produce suificient velocity of motion in the 
wing; and, .secondly, great extent of surface in that part of the 
wing destined to act upon the aii. None of llic mamuialia, ex- 
cept 
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cept the hat, has sufficient muscular power in its limbs, however 
assisted by an expansion of surface, to strike the air with the ve^ 
locity requisite for flight. Some quadrupeds, reptiles, and eveti 
fish, possess the power of advancing through the air, but always 
in a very limited degree. It is in the bird alone that we find the 
most perfect adaptation of structure to the purposes of flight. The 
frame of their skeleton, the position and figure of the wings, the 
situation of the muscles, and the mechanism of their action, were 
severally pointed out as having an express relation to the element 
in which nature intended them to move ; and the various modi- 
fications which these circumstances present in the different or- 
ders of birds were particularly specified. The minute structure of 
the feathers, when investigated by the help of the microscope, 
appears highly curious, and exhibits a singular refinement of art 
in the means by which their fibres arc mechanically locked into 
each other, so as to preserve a continuity of surface. The sin- 
gular mechanism by which birds sustain themselves by means of 
one foot on their perch, when they roost, was also detailed. 
Several skeletons of birds and quadrupeds were exhibited in il- 
lustration of the leading points considered in these lectures, 
which close the subject of the progressive motion of animals. 


RUSSIAN DISCOVERIES. — COCHRANE THE TRAVELLER. — 
IMPERIAL UKASE. 

Since the general peace of Europe, and more particularly 
within the last three years, the Russian Government has been an- 
xiously and eagerly employed in prosecuting discovicries iu every 
part of the globe. In the Southern Ocean, her ships have pene- 
trated the fields of ice as far as the seventieth parallel of latitude, 
and discovered, it is said, islands which had escaped the search- 
ing eye of Cook : they boast of having rounded the Sandwicli 
land df that celelirated navigator ; and of having ascertained 
that the Southern Shetland, which was supposed to be a con- 
tinent connected with it, consists only of numerous groups of 
small islands. They have sent land expeditions into the un- 
known regions of Tartary, behind Tliibet, and into the interior 
of the north-western side of North America. Men of science 
have been commissioned to explore the northern boundaries of 
Siberia, and to determine points, on that extensive coast, hitherto 
of doubtful position. In February 1321, Baron Wrangel, an 
■ officer of great merit, and of considerable science, left his head- 
quarters on the Nishney Kolyma, to settle, by astronomical ob- 
servations, the position of Shalatzkoi-Noss,’or the north-east 
cape of Asia, which he found to lie in lat. 70" 05^ N. consider- 
ably lower than it is usually placed on the maps. Having ar- 
ranged this point, he undertook the hazardous enterprise of 
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Crossing the ice of the polar sea on sledges drawn by dog«», in 
search of the land said to have been discovered, in 1762, to the 
'northward of the Kolyma. He travelled directly north, eighty 
miles, without perceiving any thing but a held of interminable 
ice, the surface of which had now become so broken and un- 
even, as to prevent a further prosecution of his journey. He had 
gone far enough, however, to ascertain that no such land could 
ever have been discovered. The idle speculation, therefore, of 
the junction of Asia with North America, which we always re- 
jected as chimerical, may now be considered as finally set at rest. 
Indeed, the simple narrative of the voyage performed by Desh- 
new in the year If) 4 8, from the mouth of the l^lyma to the gulf 
of Anadyr, never, for a moment, left a doubt on our minds of 
its authenticity. 

Information was recently received that the enterprising pe- 
destrian Captain Cochrane had reached the Altai mountains, on 
the frontier of China. Further accounts from this extraordinary 
traveller have since reached us ; they are dated from the mouth 
of the Kolyma, and from Okotsk, the former in March, the lat- 
ter in June 1821. He had proceeded to the neighbourhood of 
the North-east cape of Asia, which he places half a degree more 
to the northward than Baron Wrangel ; but either he had no in- 
strument sufficiently accurate to ascertain it^ latitude with preci- 
sion, or, as w'e have some reason to believe, he states it only 
from computation ; for it does' not clearly appear from his letter 
to us that he was actually on that part of the coast, though, from 
another letter addressed to the President of the Royal Society of 
London, it might be conjectured that his information was ob- 
tained from observation on the spot. ‘ No land,’ he says, ‘ is 
considered to exist to the northward of it. The east side of 
tiie Noss is composed of bold and perpendicular bluffs, while the 
west side exhibits gradual declivities ; the whole most st^-ile, but 
presenting an awfully magnificent appearance/ From the Koly- 
ma to Okotsk, he had, he says, a ‘ dangerous, difficult, and fa- 
tiguing journey of three thousand versts/ a great part of which 
he performed, on foot, in seventy days. After such an adven- 
turous expedition from Petersburgh, to the north-eastern ex- 
tremity of Siberia, ive regret to find that the shores of Kams- 
chatka are likely to be the boundary of his arduous and periloiia 
enterprise. After gratefully noticing the generosity and conside- 
ration wliich he every ’Where experienced at the hands of thd 
Russian Goverr men t and of individuals, he adds — ‘ that Govern- 
ment has an expedition in Behring’s Straits, whose object is to 
trace the continent of America to the northward and eastward* 
I had the same thing previously in view : but it would be vanity 
and presumption in me to attempt a task of the kind, while their 
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means are so much superior^ and those who are employed on it, 
authorized travellers. Thus circumstanced, it can create no sur- 
prise that an humble individual, like myself, should submit to 
make a sacrifice of private gratification, and every prospect of 
success, to a sense of the impropriety of proceeding further at 
present, and of the indelicacy which would result from such a 
step; but, should the commander of the expedition, from any 
circumstances, desist from the further prosecution of his disco- 
veries, I shall, in that case, continue my journey eastward '— 
the meaning of all which will, we think, be perfectly intellig;ible, 
from. what we are about to state. 

The expedition noticed by Captain Cochrane consisted of two 
ship corvettes which left Spithead in the year 1819, at the same 
time that the expedition alluded to in our first paragraph pro- 
ceeded to the southern hemisphere. In July 1820, they reached 
Behring’s Strait, and were supposed to have passed it in that year; 
they returned, however, in the winter to some of the Hussian 
settlements on the coast of America ; and, as now appears from 
Captain Cochrane’s letter to us, were again in that neighbour- 
hood in June 1821 : of their ulterior proceedings no intelligence 
had reached Petersburg!! at the period of the latest accounts from 
that capital. If they should have succeeded in doubling Icy Cape, 
it is just possible that they may fall in with Captain Parry, pro- 
vided they are lucky enough to escape the fate of Sir Hugh Wil- 
loughby and his unfortunate associates : of such a catastrophe, 
we are by no means sure that they do not run a very considerable 
risk, from the slight and insufficient manner in which they were 
fitted out ; being, in fact, destitute of every necessary for passing 
a winter in the Frozen Ocean, and, as we happen to know, in 
want even of the common implements for encountering the ice : 
with some of the latter, however, they were supplied from the 
dock-y^rd of Portsmouth, on application to the British Govern- 
ment. 

We should not be disposed to detract from the merit which, 
in this instance, would be justly due to the Russian government, 
if we could persuade ourselves that the extension of geographical 
knowledge, for its own sake and the benefit of mankind, was the 
prime' object of this expedition ; but when we couple it with the 
cautious language of Captain Cochrane, and the sudden and un- 
expected check thrown in the way of his further progress, after 
reaching the shores of Behring’s Strait, and also with a contem- 
poraneous ukase of a most extraordinary nature (if we may cre^ 
dit what appears in the public journals), we cannot but entertain 
some suspicion, that His Imperial Majesty, in his northern ex- 
peditions, has been governed by other motives than those of 
merely advancing the cause of science and discovery. 


In 
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In tliis curious manifesto (for such in effect it is) the mari- 
time powers of Europe and America are given to understand that 
His Imperial Majesty of Russia has assumed possession of all that 
portion of the north-west coast of America, which lies between 
the fifty-first degree of latitude and the Icy Cape, or extreme 
north 5 and moreover, that he interdicts the approach of ships 
of every other nation to any part of this line nearer than one 
hundred miles. Whether this wholesale usurpation of 2000 miles 
of sea-coast, to the greater part of which Russia can have no 
possible claim, will be tacitly passed over by England, Spain, 
and the United States, the three powers most interested in it, 
we pretend not to know ; but we can scarcely be mistaken in 
predicting that His Imperial Majesty will discover, at no distant 
period, that he has assumed an authority, and asserted a princi- 
ple, which he will hardly be permitted to exercise ; and that there 
is an ancient common law of nations which will not, and cannot, 
be abrogated by the * sic voW of a power of yesterday. It has 
apparently escaped the recollection of His Imperial Majesty's 
advisers, that if his example were to be followed by the maritime 
nations of Europe, his own ports would be hermetically sealed, 
and an end put at once to the assumption of long appropriated 
coasts by Russia* 

With respect to the legality of taking possession of an unoc- 
cupied territory, to the exclusion of the original discoverer, home 
doubts, we understand, are still entertained among jurists. It is 
time, we think, to come to a decision one way or another, on a 
point of so much importance. Let us examine, however, what 
claim Russia can reasonably set up to the territory in question. 
To the two shores of Behring’s Strait, we admit, she would have 
an undoubted claim, on the score of priority of discovery; that 
on the side of Asia having been coasted by Deshnew in 1648, 
and that of America visited by Behring in 1741, as fiir down as 
the latitude 59% and the peaked mountain, since generally known 
by the name of Cape Fairweather : to the southward of this point, 
however, Russia has not the slightest claim. The Spaniards vi- 
sited the northern parts of this coast in 1774, when Don Juan 
Perea, in the corvette Santiago, traced it from latitude 53^ 53^ 
to a promontory in latitude 55% to which he gave the name of 
Santa Margarita, being the north-west extremity of Queen Char- 
lotte’s Island of our charts; and on his return, touched at Nootfca, 
about which we were once on the point of going to war. In 
the following year, the Santiago and Felicidad, under the orders 
of Don Juan. &uiio Heceta, and Don Juan de la Bodega y Qua- 
dra, proceeded along the north-west coast, and described, in la- 
titude 56^ 8'^igh mountains covered with snow, which they 
named Jacinto ; and also a lofty cape, in latitude 57*^ 2% to which 

3 D 2 they 



396 Sussian Discoveries* 

they gave the name of Etigano. Holding a northerly couhe^ 
they reached lat. 57® 58^, and then returned* 

Three years after these Spanish voyages, Cook reconnoitred 
this coast more closely, and proceeded as high up as the Icy 
Cape ; it was subsequently visited by several English ships for 
the purposes of trade ; and though every portion of it was ex- 
plored with the greatest accuracy by that most excellent and 
persevering navigator, Vancouver, as far as the head of Cook’s 
Inlet, inlat. 61^ 15^; yet, on the ground of priority of discovery, 
it is sufficiently clear that England has no claim to territorial 
possession. On this principle, it would jointly belong to Russia 
and Spain ; but, on the same principle, Russia would be com- 
pletely excluded from any portion of it to the southward of 59®* 
She has, however, been tacitly permitted to form an establish- 
ment, named Sitka, at the head of Norfolk Sound, in lat. 57^ ; 
and this, apparently, must have tempted her to presume, that 
no opposition would be offered to an extension of territory 
down to the fifty-first degree of latitude, which includes all the 
detailed discoveries of Cook and Vancouver, i. e. New Hanover, 
New Cornwall, New Norfolk on the main, and the Islands of 
King George, Queen Charlotte, and Prince of Wales upon the 
coast. 

There is, however, one trifling circumstance, of which we are 
persuaded His Imperial Majesty was ignorant when he issued his 
sweeping ukase, namely — that the whole country, from lat. 
56® 3(K to the boundary of the United States in lat. 48% or there- 
abouts, is now, and has long been, in the actual possession of the 
British North-west Company. The communication with this 
vast territory is by the Peace River, which, crossing the Rocky 
Mountains from the westward, in lat. N. 56% and long. 121® W., 
falls into the Polar Sea by the Mackenzie River. The country 
behind them, to the westward, has been named by the settlers New 
Caledonia, and is in extent, from north to south, about 500 
miles, and from east to west dOO miles. It is described as very 
beautiful, abounding in fine forests, rivers, and magnificent lakes, 
one of which is not less than 300 miles in circumference, sur- 
rounded by picturesque mountains, clothed to their very summits 
with timber trees of the largest dimensions. From this lake, a 
river falls to the westward into the Pacific, cither into Port £s- 
sington, or Observatory Inlet, where Vancouver discovered the 
inouths of two rivers, one in lat. 54® 15% the other in 54® 59 \ 
In the summer season, it swarms with salmon, from which the 
natives derive a considerable part of their subsistence. The 
North-west Company have a post on its borders, in lat. 54® 30^ 
N., long. 125® W., distant about 1 80 miles from the * Observatory 
Itilct’ of Vancouver, the head of which lies in lat. 35® 15' N. 

long. 
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Wmg. 129** 44' W., where, by this time, the United Company of 
the North-west and Hudson’s Bay have, in all probability, formed 
ail establishment, and thus opened a direct communication be- 
tween the Atlantic and the Pacific, the whole way by water, with 
the exception of a very few miles across the high lands, which 
divide the sources of the rivers, mid give them opposite direc- 
tions, ' 

Thus then it is obvious, that, as we h^ve actual' pomession of 
the six degrees of coast usurped by Russia in her recent mani- 
festo, her claim to this part is perfectly nugatory. Indeed, as 
we before observed, the assumption must have been made in 
utter ignorance of the fact ; which is the less surprising, as this 
part of the world remains, as yet, a complete blank on our best 
and latest charts. — Quarterly Rev. No. 52, 


ARCTIC EXPEDITION. 

On the 9th of March last, at six o’clock a.m., a countryman 
who was employed gathering sea- weed on the Irish shore, in 
the parish of Cloiimauny, county of Donegal, found a bottle 
which had been thrown out by His Majesty’s ship Fury, Captain 
Parry, in lat. 62, 8. N., long, 62, 27. W. The countryman, 
anxious to ascertain the contents of the bottle, conceiving it con- 
tained something which might be valuable to him, instantly 
broke it, and found a paper, on which was inserted the following 
in seven languages : — 

His Majesty’s ship Fury. — Set off July, 1821, lat. 62. 8, N. 
long. 62. 27. V/. Atone, p.m. moderate breezes, from the 
Northward, dull misty weather. Hecla in company* 

W. Parry, Commander,*’ 

This paper he gave to Mr. Chichester, who immediately 
transmitted it to the Admiralty, The shore where the bottle was 
found is in lat, 55, 15. N,, long. 7* 28 W. 


DISCOVERIES IN EGYPT. 

M. Acerbi, the Editor of the Bihlioteca Italiana^ in the 
number for March, gives an extract of a letter from M. Zuccoli, 
dated Sennaar, Nov. 3, 1821, 

M. Z. accompanies the army of Ibrahim Pacha, son of the 
Viceroy of Egypt, as officer of engineers, and is charged with 
the geographical survey of the countries through which it passes. 
When the letter was dispatched the army was in 13** north lati- 
tude, and was to advance to the 7tb degree. In that variable 
climate a heat from 3 1 to 35 degrees of Reaumur by day, with 
a coolness of 15** by night, causes frequent dj^seases. 

M. Zuccoli has inade a survey of the Nile from Alexandria to 
Sennaar. He counted 180 more or less considerable cataracts 

ill 
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in the Nile^ which were all passed^ however^ with very small loss 
either of vessels or people. He remarks an error in Bruce’s map. 
Bruce makes the Dender fall into the Rahb> and the latter into 
the Nile ; whereas both these rivers fall into the Nile, the Dea- 
der fifteen miles above the Rahb, Where Bruce wrote accord- 
ing to the information of the fMiabitants, and did not see with 
his own eyes, no confidence can be placed in him ; for the people, 
says M. J^coli, are so ignorant that they hardly know where 
the sun rises and sets. They cannot distinguish north from south. 
He thinks he has found the island of Meroe in the slip of land 
between the Dender and the Rahb, w*here he discovered 45 py- 
ramids covered with hieroglyphics. He met here with M, Cail- 
laud i|nd his companion, who followed another army under Ishiail 
Pacha, another son of the Viceroy’s. He waited for the armed 
vessels, to proceed as far as possible up the White River, and see 
whether it comes, as is said, from a great inland lake, and is 
connected with the Niger, or at least is in its neighbourhood.— « 
AHgmneine Zeitungj May 8. 


SARTHQUAKBS. 

The shock of an earthquake was very distinctly felt at Grieff 
and neighbourhood, betwixt 9 and 10 o’clock on the morning of 
the t8th inst. The shock was so severe at Ferntower, the seat 
of Sir David Baird, as to set the bells of the house a-riuging.<— 
•^Stirling Journal, 

Extract of a Letter, dated Comrie,15th of April: — About 
half past nine on Saturday (the 13th inst.), while at break- 
fast, we were visited with the smartest shock of an earthquake 
that has been felt in this neighbourhood for the last fifteen or 
twenty years. It was accompanied by two very loud reports, 
one apparently above our heads, f)^d the other, which followed 
immediately afterwards, under our feet. The noise of these, 
which were much more terrific than thunder, lasted, I should 
think, fully thirty seconds. It set our kitchen utensils a-ringing, 
and brought down some of the covers of the pots and pans« I 
have felt much severer shocks in the West Indies, but npt^ific* 
companied with such a noise. The sensation it created in me 
was exactly like that I have felt on the deck of a vessel on her 
guns being dischargAl.” 

The Neapolitan Journals announce, that on the 22d of March 
two immense openings of the earth took place on the sea-shore 
of Marsala, in Sicily, 'ghe saniOi day a vessel was thrown 
amongst rocks by an extraordinary motion of the waves, though 
the sea, only a few moments before, was perfectly tranquil. It 
was supposed that these phenomena were produced b^ a sub- 
marine volcanic eruption. 


. MR- 



Meleors.^^Paients. 


399 


METEOaS. 

On the 1 6th of March, about five minutes after ten o’clock 
p. M. a meteor of a most extraordinary size and brilliancy passed 
over the city of Richmond (Virginia), in a direction from the 
north-east to south-west. It is ntf^resented by persons who saw 
it, as nearly the size of a barrel ; that sparks were emitted from 
it in every direction ; and that it left behind it a trail of light of 
great length ; and it was thought by some that th^ heard a 
hissing noise as it passed over them. By persons who saw it, it is 
described as emitting a silver light, more bright, if possible, than 
the sun. It exploded with a loud noise, leaving behind it a 
wide stream of fire, which was visible hr some minutes. 

A letter from Rodez, in Aveynon, says, That on the dth of 
April, about nine o’clock in the evening, a grand and beautiful 
meteor was observed in that town. It appeared in the form of 
a pillar of fire, sending forth a dazzling light like that of the 
sun. From this luminous body there issued, as from artificial 
fire-works, an infinite number of sparks of fire. After some se- 
conds the meteor disappeared, and at the same moment a loud 
explosion was heard.” 


USX OF PATENTS FOR NEW INVENTIONS. 

To Pierre Erard, Great Marlborough-strect, musical-in- 
strument maker, who, in consequence of communications made 
to him by a certain foreigner residing abroad and discoveries by 
himself, is in possession of an invention of certain improve- 
ments on harps. — Dated 24th April 1822. — 6 months allowed 
to cniol specification. 

To Edward Dodd, of St. Martin’s lane, Middlesex, musical- 
instrument maker, for certain^lfinprovemcnts in pedal harps.— 
24ih April. — 6 months. 

To James Delvcan, of Wardour- street, Middlesex, musical-hi-v 
strument inliker, for certain improvements on harps. — Wth April. 
— 2 months. 

To Robert Ford, of Abingdon-row, Middlesex, chemist, for his 
discovered liquid or solution ofannotto. — 24th April. — 2 months. 

To Robert Knight, of Foster-lane, Cheapride, London, iron- 
monger ; and Rupert Kirk, of^Dsborne-placCj^VhitecliapcI, Mid- 
dlesex, dyer, for their process for the more rapid crystallization 
and for the evaporation of fluids at comparative low tempera^ 
tures.— 9th Ma;.— 2 months; 
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MSTBOROLOOICAb TABLE, 

Bt Mb* Cast, of the Stbakix, 


Daytwf 

MoiltD. 

I8SS. 

1 1'lei 

4»C 
-<« C 

is 

C3 

‘IIIOIIIG 

I 

is 

UM. 

u 

_o ^ 

o ST 

Height of 
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Inches, 

Weathei, 

April 

50 
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50 

30:04 , 

Rain 

S8 

50 

61 

50 

•29 

Cloudy 

29 

50 

63 

50 

•28 

Fair 

30 

55 

65 

50 

•30 

Fair 

May 1 

53 

62 

48 

•35 

Fair 

2 

48 

62 

50 

•14 

Fair 

3 

43 

63 

52 

29'90 

Fair 

4 

57 

64 

54 

•65 

Cloudy 

b 

50 

67 

57 

•74 

Thunder 

6 

57 

67 

57 

•77 

Cloudy 

7 

55 

55 

50 

•84 

Rain 

8 

45 

54 

44 

•97 

Fair 

9 

44 

52 

46 

•69 

Cloudy 

0 

50 

54 1 

45 

•32 

Rain ' 

11 

49 

^ 61 

50 

•66 
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12 

48 

48 

46 

•82 

Cloudy 

13 

49 

55 

48 

•86 

Cloudy 

14 

50 

65 

52 

•90 

Fair 

15 

53 

68 

50 

•94 

Fair 

16 

50 

64 

51 

^000 
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17 

55 

71 

56 
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18 

56 

73 

51 
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ID 

58 

73 

60 

•13 
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20 

62 

75 

63 

•18 
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21 

60 

72 

62 

•33 ! 

Fair 

22 

55 

69 

50 

•37. 

Fair 

23 

5* 

62 

1 49 

‘•(A 
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24 
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MB 1 he Baromcter*s height is taken at one o'clock ^ 
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tXkX. On tAe Oraduaiion of the Pantograph. By 

J. W. WooLLGAR, Esq. Litves. 

To Dr. Titloch, 

StR, — T*hb instrulnent called t?ic Pantograph is so Hell known 5 
that a minute description of it may here be dispensed with. The 
principle of its operation depends upon the geometiical doctrine 
of similar triangles ; but the mechanical construction has under- 
gone several modifications. In its early form, the fulcrum, pen- 
cil, and trailing point, occupied fixed positions on the bais, and 
the ratio of reduction, that is, the ^ropoition of the original 
draught to the copy, was determined ny varying the situation of 
the pivots. It was afterwards found that gi eater mechanical 
accuracy could he attained by causing the fulcrum and pencil to 
shift their positions on two of the bars, while the pivots remained 
invariable. To this latter construction, as it is represented on 
Plate 31 of Adams’s Geometiical and Graphical Essays, and as 
it is to be met with in the shops of the London makers, the pre- 
sent remarks are intended to apply. 

On the two le^rliand baro, which carr^ the sliding tubes* ap- 
propiiated to thefhl^m and pencil, are usually engraved eleven 
transverse lines, mar%4 L U Rtid so on to Vt' By adjusting 
the sliding tubes to the corresponding marks on each bar, the 
pencil being attached to the «hort bar, the instrument will pro- 
duce a copy whose scale will be an aliqudt part of the original, 
as indicated by the engraved fractional number. And if the 
pencil be attached to the lowermost division (marked |) on the 
long bar, and the fulcrum occupy a corresponding place on the 
short bar, a copy will be traced of the same size with the ori- 
ginali ^ 

So far, and no further ^ are we insti acted in the uses of this 
important instiumcnt, by Mr. Adams’s woik above qimted, and 
by the Oither books which I have consulted. But there is an 
indefinite number of other pioportions, which a copy may be 
requirea to bear to its oiiginal, between the ratio of equality 
and r2, and between this last and that of 1 : 12 ; anil 

in far the greater niimber of cases |a:cur, in which the 

required scale of the^copy is mt an aliquot part of ttie original. 
How then is the instrument in these instances to he adjusted SQ 
as to produce the desired effect ? 

Thfe^'e are sotpetimes,” lavs Mr. Adams, ** divisions of 100 
unequal parts laid down on the bars, to give any intermediate 
propoMatii not shown by the fractional numbers commonly 
place^' This is exactly what is wanted ; but then such divi- 
sions Imt bd* laid down on the instrument, and they 

VdHn No. 290. June 1822. 3 E must 
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must be properly done. I have not seen a suflicient number of 
the larger instruments to be able to speak positively on this pointy 
but I believe that in general the above requisites are not com- 
piled with. 

In a two-foot instrument of excellent worktnanshipi which now 
lies before me, there is a scal^bf 100 parts on each bar; that is, 
the space between the extreme marks \ and is divided into 
100 e^tia^^parts, zero being against the upper end. The want 
of principle manifested by this arrangement is obvious; for it 
may be demonstrated that, whether the pencil be attached to the 
long or to the short bar, that scale only drhich is adapted to it 
ought to contain equal divisions; and the other, or scale for 
the fulcrum, must be unequally graduated. The scales, there- 
fore, on the instrument alluded to, arc vvor^e than useless, for 
they may mislead the practitioner, in case he should forget the 
fundamental rule, that in all cases the three operative points 
must be in a right line. 

When the ratio of reduction is greater than j, the pencil must 
be attached to the long bar, and thcr fulcrum to the short one. 
Again, when the ratio is not greater than I , it will be proper 
that the pencil and fulcrum should change places. Each of 
these cases re(|uircs a distinct scale for each bar. 

The scales applicable to the first case, Lahall call A, and their 
divisions will be numbered in each bar frdm 100 to 50# ' Those 
applicable to the second case, 1 shall call B, and they will be 
numbered from 50 down to 8. or lower, if the mechanism will 
admit of it, though a less ratio than 100 to 8 will rarely be 
wanted in practice. 

Let the ratio of the original to the copy be represented by 
1 : r, and let 2 <2= the wot king length of the instiument, that 
is, the distance from the vertical ^ivot to the centre of the tube 
that carries the tracer, or to the lowest mark on the left-hand 
bar: consequently d = the distance between the two pivots on 
the last«mentioned bar, and equal to the distance from tba pivot 
at the upper end of the short graduated bar to the lowesti^mark 
on it. Then the distances of the several divisions, to be laid 
off from the pivot connecting the graduated bars,*will bq qs fol- 
lows: 


For the scale 


rdn 

A < 2dr 


dr o4|^he long bar. 
on the short bar. 


%^2dr on the short bar. 

According to the above formuise the subjoined tabtelll con• 
strUCled,’assufning 1 ; consequently, to apply thej table 


to 
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to^ any particular instrument, the number on it must be multi-* 
plied by the actual value of 2 1 /. 

Such is the facility and extension given to a pantograph when 
graduated as above described, that I would recommend the pos* 
sessors of welNmade instruments which are defective in this re* 
spect, to have the scales propdly laid down upon them. But 
if they do not choose to he at that expense, they may avail them* 
eeiyes of the formulae and table here given, to lay down marks 
on their bars as occasion may require ; and in such case it would 
be a preferable mode, instead of the tabular value, to take their 
complements to 0*5, and to set off the distances from the lower- 
most division on the instrument, which is marked 

It may be remarked, that the expression is applicable to 

the graduation of the proportional compasses, 2d being the en- 
tire length of the instrument. The distance between the centre 
of the joint and the index mark is to be added, as a constant 
quantity to all the values. I am, &c. 

Lewes, April 16, 1822. J* W. Woollgar. 
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LXXXl. On the Porcelain Clay and Bukr-stone of Ualkin 

Mountain^ Flintshire, By W. Bishop and Co., of Nant y 

Mocbf near Holywell in that County'*^, 

Tbs qualities which fit a stone for grinding corn, especially 
wheat, are hardness, to prevent it as much as possible from 
weeting down by tiie constant friction to which it is exposed, a 
certain degree of tenacity, to prevent the grinding surface from 
scaling or chipping off, and a cellular structure, in order to in* 
crease the quantity of cutting surface, the walls of the cells being 
at the same time thick enough to resist the strain upon them. 

The advantages hence resulting arc, that the flour is in no 
material degree contaminated by the mixture of earthy particles 
abraded from the stones, the grinding is expeditiously performed, 
the bran is completely disengj^ed from the flour, and the flour 
itself is very little heated by passing through the mill. This 
latter circumstance is of great importance, it being found, by 
experience, that flour over-heated, or killed^ as the technical 
phrase is, will never produce bread so liglit as that which is 
ground cool. 

In some parts of the valley of the Seine and of the adjoining 
districts in which the fresh-water limestone occurs, is found a 
siliceous rock, in detached masses or blocks, of various size, 
known on the spot and in commerce by the name of buhf. It 
is a substance intermediate between hornstone and calcedony, 
and possesses, in an eminent degree, the qualities which p^- 
liarly fit it for grfnding wheat. All the fine flour required for 
the supply of the metropolis and of the other large towns in this 
island is prepared by means of millstones of French buhr, a cir- 
cumstance which, beside rendering us dependent on foreigners 
for so essential an article, is the occasion in time of war of enoN 
mously enhancing the price, and subjecting our m^lers to great 
inconvenience. 

The northern shore of the Isle of Wight is the only disStrict 
ill this country in which the fresh-water limestone has hitherto 
been found, but it does not appear to contain any buhr-stone. 
The qiitrochital chert or hornstone (vulgarly called screwttme) 
which occurs interstratified with the mountain limestone irr Der- 
byshire, it resembles buhr-stone m quality and texture, has 
occas^pajiy been* made trial of for a grinding-stone, but always 
unsuccessfully on account ofvits fragility and softness . — SeCj 

In (he yent .1816 Mr. Thomas Hooson, of Flint, obseirved on 

• From ^he trimiactipm of fhe Society for the Bnemregmeut 
Mmintw^rce, aid Commerce, for The Society s I^ls 

mwfor thi^ communication. 

Hp»kin 
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Malkin mountain a bed of remarkably fine porcelain day, which, 
on exposure to the potters* fires, was found to assume a more 
delicate wliiteness than any substance of a similar nature hitherto 
found in this kingdom ; and seeing also other substances which 
he thought likely to be useful to the potters, he obtained from 
Earl Grosvenor a lease of all clays, rocks, and stones (except 
limestone) within his lordship’s liberties; and subsequently, 
with a view to an extended trade, formed bis present pnartner* 
ship with Mr. Kichard Fynney, Mr. William Bishop, and Mr* 
Janies Whitehead, established under the firm of the Welsh 
Company at Nant y Moeh, near Holywell,^’ where they have 
erected works for preparing the clay, which is called ‘‘Cambria,** 
for sale, by separating it from a white siliceous sand and rock, 
with which the bed is found mixed to a depth at present un- 
known, but which has been proved as deep as 26 yards. The 
sand, when separated, is used for glass*making ; and the white 
siliceous, rock, now called “Rock Cambria,” is ground down 
and used in the composition of china and earthenware, instead 
of ground flint, or is mixed with it. For this process of grind- 
ing, several thousand tons of chert are annually consumed in the 
Stt^ordshire potteries, and much is supplied from Halkin moun- 
tain. In quarrying this chert, some of it in the state of vesicu- 
lar entrochital horn-stone was raised, which, when used together 
with common chert, indicated such a superiority by its expedi- 
tious grinding and its little wear, and showed such a proximity 
ill appearance (after having been woikcd) Co the French buhr, 
that Its use for grinding wheat was considered probable ; and 
this led to the first application of the vesicular Halkin rock as a 
buhr-stone. 

Halkin Mountain (called “ AIcbene” at the Conquest, accord- 
ing to Reiinant) is a range of high uncultivated land in Flint- 
shire, the mineral property of the right honourable Earl Gtosve- 
i|or« On the inland side it runs parallel to the boundary hills 
of the vale of Clwyd; and on the noith-east stretches from 
Holywell for about four miles till nearly opposite Northop, in 
ail angle of about twelv^degrecs with the river Dee, .and aver- 
ages about a mile in breadth. It is composed of mountain lime- 
stone, with the usually accompanying rocks, and abounds with 
large veins coiitaiiiing lead ore, blende, and calamine, with some 
appearances of copper; it also affords a rock of a whitish quartz, 
well adapted for certain kinds of mill-stones, for which (accord- 
ing to all our old historians) Flintshire has been fanuAs* But 
these quarries bad been neglected for many years, till lately re- 
opepeik^y th^ discoverers of the still more valuable buhrs^.and 
promw to regain their celebrity as gray stones for grinding 
oats, Sic\ 


The 
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Th^ l>uhr-9tone itself, dr entrochital horn-stone, is found near 
the middle of the eastern ridge of Halkin mountain, and on the 
west side of the ridge, into which it penetrates with a tUp of 
about one yard in six. Its present appearance presents a bed of 
about four yards thick, between two layers of a compact siliceous 
slaty chert, covered with a shivery siliceons shale. It dips east- 
wardly^ like all the other strata on the mountain, which con- 
sist of limestone rock and chert. The buhr-stratum is princi- 
pally of the same quality as the small mill-stone sent herewith, 
and attested by Dr. Traill (Certificate, No. 1) ; but rotten masses 
sometimes occur, and blocks are occasionally found of too close 
a texture for the miller; and some few are quite solid. Still the 
corallite structure pervades^ the whole: the entrochites being 
perfect and entire in some instances, while in the chief parts of 
the bed the casts alone remain ; thus leaving the rock vesicular, 
and in this respect difFeiing from the nature of the pores in the 
French buhr, which appear to have been caused by corrosion, 
their edges being rusty and impure, whereas those in the Halkin 
buhrs are of pure flint, and exceedingly sharp and hard. 

The quarry from which all the buhrs hitherto used have been 
procured, now presents a fore-breast of foity yards, and is of the 
same quality and thickness as at first, but has a thicket cover- 
ing of shale as it dips into the hill. At the distance of a mite 
to the north-west, a second quarry is now opening, and appears 
similar in every respect to the former ; and from fragments of 
buhr here and there found, with pieces of shale and of chert, 
half concealed in the mountain turf, traces of the same stratum 
may be obaerved from the one quarry to the other. About half 
a mile to the south-east of the main quarry, in the same chert- 
formation, the huhr-stone is also seen to crop out ; and in the 
valley at the foot of the ridge, where a thick bed of limestone 
forms the qppet stratum, with a sub.>stratum of chert, the miners, 
in their search for lead- ore, have met with the huhr-stone at 
the depth of 160 yards from the surface. 

in ordejr to prove the Halkin huhrs^he discoverers had some 
made into mill-stones, which they set up in a neighboiiting mill 
in t^e borough of Flint ; some were had by a nyll^wright, and 
aftprwArds sent ^ to a mill at Duiihani-o'-th^HilI, mixed With 
l^^encn luhr^} )i|id one large buhr waa shaped into a mill-stone, 
and At a null at Ysceifiog. 

Thi^ cqnsideredii^ would Inquire much tbne^o prove the leal 
cb'aracber of 'the bAhi^.and tffat it would {Jf^lieiess til^itdea- 

» make sales rntbU prodf^Tthuld beamlsfiejtor^^ade, 
reforc ihey took but little frouble^ ctreniating tfti? ob- 
Iwir discovery foi nearly two yerffs, when finding that 

the 
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the stones Flint mill fvere highly approvedj^ and found to be 
a substitute for the French buhrs^ they turned their attention to 
the subject. 

They were advised to lay specimens of the buhrs before the 
Society of Arts^ &c. immediately^ lest they might be anticipated 
by some otiier person in their pretensions to the premium offerefl^ 
and they accordingly ventured to do so, in February 1820 tun* 
der the name of Flint Buh^^s; ; but not havfiig then had suSRctent 
trial made of them, they were not in possession* of certificates 
sufficiently extensive on which lo rest tlieir claims to the H4tice 
of the Society. 

As, however, they are now ahle^to ad&cp proof^ th^t *the 
Halkin buhrs are fully equal to thj^Fiet)ch,^and in some eases 
are declared to be actually superior to them, they trust that the 
Society, in looking to the national importance of the discovery, 
will pass over the trouble that was last year so unintentionally 
occasioned, and again take the matter into their consideration. 

They request permission to lay before^the Society the accom- 
panying oertifiGates and letters on the subject ; and in order to 
show that they have not been selecting a few, and withholding 
any less favourable to their hopes, they heg to state tlic result of 
every sale made by them up to the end of the lust year, and to 
add a short review of the particular certificate connected with 
each case, observing at the same time that not one unfavourable 
or unsatisfactory trial has yet occurred. 

Some of the buhrs got on the discovery of the quarry were (as 
before stated) converted into mill-stones, and put up about three 
years ago at Mr, Evans’s mill, in the borough of Flint, who cer- 
tifies that used them nearly two years occasionally for wheat, 
but chiefly as gray-stones, in which they excefled ; that at first 
he used them seldom for wheat, but afterwards more and more 
frequently, os he found them answer the purpose; and, by way 
of comparing them with the French stones, he tools sihe measures 
of wheat, and ground one-half on the Halkin stones, and otie- 
half on the French stones ; there was some very slight difference 
in the flour, which was iii favour of the French / but he did not 


consider it as a fair triV, as the Halkin stones were 
time properly faced fow wheat grindingii and if the French 
had been faced as rough, the flour from them would lie 
iieen better than (he other. Bread was m^e froin'tj 
kinds of flour, but no one could distinguislilbetwCbD V^ie^twc 
th^n h«d the re^)ar)jCfac«^ ai^ enra 

French, eird||.h||^uii4 them ewr eAvU U the^ 

0t^,flf4be 

cautiou^, by ^ tnill^il^t, who made 9 jfirgg ^tr or iiliq 
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of Halkln and French buhrs, fixed in alternately, and these were 
set up more than three years ago at the Hornmills, near Duii^ 
ham-o’-tli’-Hill, in Cheshire. Mr. John Peers, the present 
tenant of this mill, entered on it nearly three years ago, and he 
states that the stones were in a rough state, and required six 
months to get them to a proper face, when they ground wheat 
as well as the best French stonesf, and have ever since continued 
to do so ; that he prefers the Halkin and French stones (mixed) 
to those of French buhrs entirely, as they grind faster, and 
as well, ahd full as tool as the Ft^hch ; that he uses them for all 
pOfposes, and^considers them equal in every respect, and superior 
fn ^ome respecU to the Fretjkch buhrs.’* 

A targe buhr got about t^ saiiib time, w^as sold to Mr. John 
Edwards, the occupier of a small mill at Ysceifiog, in Flintshire; 
hb states that from various causes the buhr was not used till 
about twelve months ago, when he shaped it into a millstone of 
three feet six inches (|iaineter; that he has no French stones^ 
but used this as a runtiet over a blue stone for grinding wheat, 
and found the flour of good colour, and the bran broad and light; 
that the stone would bear the finest cracking, and continued 
improve and harden till he left the mill in November last.** 

The next sale was to John Dumbell, Esq., of the Mersey Mills, 
Warrington (said to be the largest establishment in the kingdom, 
and containing twenty^two pair of mill-stones), and he certifies 
that Match 18?0 he leceived a quantity of Halkin bubrsy 
which he had forthwith made into mill-stones, and these were so 
much approved, that in May 1 820 he had buhrs for a second pair ; 
that the two pair of Haikin millstones had been regulaily at work 
ever since, and cm' iiiue to giv^reat satisfaction to the bakers and 
flour-dealers ; that he conceives they are precisely the same kind 
of stone as the French buhrs, and cut the grain like them, and 
are like them in respe< t to oatmeal, in which neither French nor 
Hgikin stones are used to advantage: and he considers tho dis^ 
covery of great national importance.** Messrs^ Ilurstfieid and 
Paasetijl (now the occupiers of some large mills at Lymm, near 
Warrington, but who were lately foreman to Mr. DuinbeIVnnd 
have bein practical millers nwty thirty weais) state thktthey 
made the Haikin stones whiidr were set up at the Mcniey Mills, 
where there are nine pair of French stones at work ; that they made 
an experiment with some wheat, by grinding some on the best 
French pair, and some on the Haikin stones, in order to compare 
the ftedr, in which there was scorerfy any perceptible difference, 
though the preference was given in favour of the Haikin stones 
by a eorn->4nd fiour-^dealer to wbom the samptes were 
thaitbrtpd ^sJiade from each, bat no 
cetiedi*’t^«ipfi]3t they thought tjbe Haikin^ stoitee iibt qbite 

so 
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90 hard and tough as the Freneb^ but they found them continue 
to improve^ and to become as good as French; that they have 
seen all varieties of millstones, and made all sorts of millstones, 
but never saw any bnhrs to come in competition with the Fretieh, 
except the Halkins, which they are satisfied will answer e^ry 
purpose.’’ 

In corroboration of these statements, a sample of the bran 
(sifted in its rough state put of 'the flour) is respectfully sub- 
mitted to the Society. 

In May 1820 a llalkin milktone was^ sent to Mr. Pratt, pf 
Saredon Mill (a^ large concern near Walsall, in Staffbsdebisil^f 
and set to work in his mill at Dudley. Mr* Pratt has bad^a very 
extensive practical experience for more than thirty years, and in 
October last he wiote that it had been applied for several weeks 
in grinding wheat, and that it ground equal to French 9feoneS| 
and better than some of them; but he had it for gimding bar** 
ley, &c., and was so using it, and found it answer remarkably well 
for that purpose ; that the face aud dress keep good, and for a 
great length of time ; and that in the spring he would have a 
pair of Halkin stones to grind wheat.’J} Upon application to 
Mr. Pratt for the result of hi& further experience, be writes again 
on the 26th February, that he gave a just report of the good 
qualities of our Halkin milUtoiie in October last, and entertains 
the same opinion to the piescnt day; but that it had been grind** 
ing barley, &c. ever since, and he never before m^t jiyitli any 
stones to bear hard grinding so well, aud continue the dress so 
long.” 

In June 1820, Mr. Stephens,fthe owner and occupier of a steam 
mill in Harrington, Liverpool, having adesiie to try the Halkin 
buhrs, obtained a buhs; which he broke into ilevcral pieces, and 
fixed ^hem into different parts of a pair of French buhe milUtones; 
and he certifies, that they have since worked to a good face, 
and crack well as the rest of the stones ; and as far as bis opi^ 
iiion can he fornitd by such a circumstance, he^^nsidofa ,t^e 
Halkin equal to tl*e French buhrs.” He states also, that he 
ha^ at the request of the discoverers, taken out one of the pieces 
*orniiikin bnhr frooi his millstones,” which they beg to offer to 
tiie^ttention of the Society as #||bnvhicing proof of the tough- 
ness' and hardness they manifest after a fevy months’ s^ear, being 
in this respect also like the French bufirs. 

In August 1820, a pair pf Halkin millstones, of dia-- 

meter, were^it to Messrs/Pilling aqd Co/s large mijl^, at. Mir** 


fieli^ near 
.t^dgpnest but 


r%ha have not yet given any written* r^PSt of 
Goodwin <of Liverpool (a mutual fr^na of 


^>^0 proprietors of the quqryjQ ^^tet%,|liat he 
OcOakiysasation on the subieot ai ^yith Mr. 

m SJk No. 290. June 1822. 3 F Pilling,, 
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Pilling, who stated that the stones were not quite so uniformly 
porous as the sample buhr, and had rather chipped in facing i 
that they mended of this every time they were faced, and were 
evidently tougher the longer they worked.” 

[N. B. It is intended to send up Mr. Filling's own report, by 
way of supplement, as soon as it can be procured ] ^ 

in 'September 1820, a pair of Halkin millstones was put up 
at the Aughton water-mill, near Ormskirk, Lancashire, occupied 
by Mr.Richaid Rawsthorn, sen., who has been a practical miller 
ail his life, and is 74 years old, and he states, that they an- 
swer better than Fiench, for they grind cool, and make fine flour, 
cut bran thin and broad, and crack as fine as any French stone.” 

In September 1820, a Halkin millstone was also put up at a 
new windmill at Knotty Ash, near Liverpool, and Messrs. Marr, 
the tenants, declare that they laid down a pair of Fiench buhrs, 
and a short time after laid down a French and Halkin; that the 
latter work equally well as the Frencli ; stand cracking as well, 
have been dressed four times, and still improve; soften the wheat 
as well or better than French do, and cut very broad bran, and 
preserve the colour as well as any French stone.” 

In October 1820, a pair of Halkin millstones were sent to 
Messrs. Hudson and Co., of the King’s Milllf, Leeds. By a let- 
ter from them it appears the :>tones are not ^et in use, so that 
no^pwtive proof can be had of their grinding; but they say 
that their millers who have prepared the stones for work (from 
which they can form a good opinion ot their qualities in com- 
paiison with French buhrs) give them a fa\ durable opinion that 
they are likely to answer.” 

In November 1620, a pair of Halkin millstones were consigned 
to Richard Robinson, Esq. of the Phoenix lion Works, Dublin; 
but they were delayed for a long while by stress of weather, and 
have not yet been put to vvoik. Mr. Robinson, however, says 
that they have undergone a very close examination hy some 
of the first miilwriglits and millers, who all agree that they ap- 
pear equal to the French buhrs, and in some instances superior,” 
alluding (it is supposed) to the equability of the pores. 

In December last, Richaid Sankey, Esq., banker in Holy- 
well, Fliivtshire, and owner of a large windmill there, having a" 
pair of French millstones which did not give entire satisfaction, 
rcA:oved the runner, and put up a Halkin millstone in lieu of it, 
and he certifies, that his tenants like the work done hy these 
better than by the other pair of Fiencli stones in the mill ; that 
they clean the bran better, that the flour is soft and of good co- 
lour, and the stone keeps its face well, and givea^'satisfaction in 
all respects.” 

The discoverers bqg permission to declare further (and are 

leadv 



vf Halkin Mountain^ Flintshire. 4 1 1 

ready to do so on their oath if desired)^ that the several certifi- 
cates above mentioned have been given voluntarily and gratui- 
tously, and that the several persons giving them have no concern 
or interest in the quarry ; and that up to the end of the last year^ 
no Halkin buhrs or millstones have been disposed of in any in- 
stance except those before mentioned ; namely^ 

Mr. Edward Evans, Flint Mill, Flintshire. [Cheshire. 

Mr. Peers, Horn Mills, Dunham-o’-th*-Hill, near Overton, 

Mr. John Edwards, Ysceifoig, Flintshire. 

John Dumbell, Esq., Mersey Mills, Warrington, Lancashire. 

Mr. Pratt, Saredoii Mill, near Walsall, Staffordshire. 

Mr. Stephens, Steam Mill, Hill-street, Harrington, Liverpool. 

Messrs. Pilling and Co., Mirfield Mills, near Dewsbury, York- 
shire. 

Messrs. Hudson and Co., King’s Mills, near Leeds, Yorkshire. 

Mr. Rawsthorn, Aughton Water-Mill, near Ormskirk, Lan- 
cashire. 

Mr. Marr, Knotty Ash Windmill, neai* Liverpool. 

Richard Robinson, Esq., Phoenix Iron Works, Dublin. 

Richard Sankey,Esq., Banker, Holywell, Flintshire. 

They have therefore offered to the Society all the evidence 
which it is possible t6 produce, and trust that when the various 
testimonials (collected from different sources and from persons 
who have had no communication with each other, though ■^11 
agreeing in approbation) shall have been compared, the Society 
will be pleased to honour the Halkin Buhrs with their sanction. 

W. Bishop & Co. 

The several samples alluded to in the preceding Report are 
placed in the Repository of the Society. 


Cert iFJ CAT Ks 

from ail tl}e persons named in the preceding statement accom- 
panied the communication of Messrs. Bishop and Co. ; of which 
the following, as being the most important, are subjoined : 

No. I. 

Liverpool, March 3^ 1821. 

I have this day examined the small millstone, of Flint buhrstone, 
measuring 11| inches in diameter, which is about to be sent to 
London for the inspection of the Society of Arts, and heicby 
certify, that it is a fair specimen of the rock in tba quarry on 
Halkin Mountain, which 1 visited last year; a vast (^antity of 
stone, of a quality equally excellent with this specimen, may be 
procured from3ir»£i^bop's quarry on Halkin, in Flintshire. 

Thomas Stuart Traill, M.D. 

3F2 No. II. 
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No. 11. 

Mirfield Low Mills, March 7> 1821. ^ 

Sir, — After having tried your Halkin buhr- stones, for a fair 
and sufficient time, we are now enabled to lay before you a can- 
did and faithful report* of their quality; and this we shall endea- 
vour to do, with as much brevity as is consistent with the im- 
portance of the subject. 

The perfection of grinding consists, in reducing grain to a re- 
quisite degree of fineness, with the least pressure ; or, in other 
wordsj to make the best and the greatest quantity of flour, out 
of a given quantity of wheat, with the least pressure. But, the 
mere good quality of a stone cannot effect this ; for we must 
now call in the aid of art. And here it is that the great art of 
a miller consists, the putting of work into stones, or the obliquity 
and disposition of the furrows, every thing else compared with 
this being only trifles. And, indeed, when we consider that an 
accurate knowledge of this is grounded upon the doctrine of cen- 
tral forces, which constitutes an important branch of the New- 
tonian philosophy, we need not wonder that so few understand 
the real principles of corn grinding. We have, however, rea- 
sons to believe that we have considerably improved it. 

From these observations it appears, that though the quality 
of the stones may be equally good, the effects produced will be 
different, according as the work is scientifically put in or other- 
wise; but, if the work and velocity of the stones be the same, 
we can clearly ascertain the quality of them by the effects pro- 
duced. 

We will now apply these observations to the stones in ques- 
tion. After twice or thrice taking them up, we were afraid that 
they would not stand the crack well; but this fear was soon 
dispelled, as we now find that they wear exceedingly little, and 
that the crack stands as fine as a hair. We now proceeded to 
ascertain the quality of the bran compared with our French 
stones, and for this purpose, we sifted the meal from every pair 
of stones as it came from the mill-eye; the bran thus retained 
in the sieve, we placed by itself, and by this means vve had an 
opportunity of comparing the whole together. This we have 
repeated no less than forty times, and the result has always been, 
obviously from the very first glance, that the bran produced from 
the Halkin buhrs was not only cleaner, but of a more uniform cut ; 
and this has not been perceived by millers alone, ^ but by every 
person that has accidentally come into the mill. 

This we think is quite sufficient to prove the superiority of 
the Halkin buhrs; but, that every possible doubt might be re- 
moved, wc had recourse to the following experiment ; 


Wc 
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. We selected the best French stones in the mill, made by the 
late Mr. Gardiner, of Liverpool, who was very famous for his 
knowledge of French buhrs ; and, that the experiment might be 
the more accurate, we did not grind a quarter of wheat on each 
pair of stones, as it is impossible to part it from the wheat that 
precedes and succeeds with that degree of nicety that is required, 
without running the stones empty and thereby injuring them 
very considerably. But we weighed 480 pounds of meal, ground 
by each pair of stones, from the same wheat, weighing 57 pounds 
the bushel. These two parcels, after remaining a week, were 
w'cighed again, to see if any accession or diminution of w^eiglit 
had taken place; but the weights were precisely the same as 
before. The two parcels of 480 pounds each were then dressed, 


and the result was as follows : 

Flour from the Halkin buhrs • • » . • . 390 pounds. 
Flour from the French buhrs • • • • • . 384 

Difference in favour of the Halkin buhrs 6 


^ Now, in this experiment, the velocity and work of the stones 
being the same, the quality of the buhrs may be as justly in* 
ferred from the effects, or quantity of flour produced, as any 
other cause in philosophy from its effects. 

We remain, sir, &c, &c. 

J. A: W. Filling. 


LXXXII. Description of the Petrifaction Pond^ at Shirameen^ 
{a Village near the Lake of Ourmia, in Persia^) which pro- 
duce the transparent Stone known ly the Name of Talriz 
Marble*^ 

T'his natural curiosity consists of certain extraordinary ponds, 
or plashes, whose indolent waters, by a slow and regular process, 
stagnate, concrete and petrify, and produce that beautiful trans* 
parent stone, commonly called Tabriz marble, which is so re- 
markable in most of the burial-places in Persia, and which forms 
a chief ornament in all the buildings of note throughout the 
country. These ponds, which are situated close to one another, 
are contained in a circumference of about half a mile, and their 
position is marked by confused heaps and mounds of the stone, 
which have accumulated as the excavations have increased. We 
had seen nothing in Persia yet which was more worthy of the at- 
tention of the naturalist than this, and I never so much regretted 
my ignorance of subjects of this nature, because I felt that it is of 

* From Moricr s Travels in Georgia, Persia, &c. 

consequence 
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consequence they should be brought into notice by scientific ob- 
servation. However, rather thr»n omit all description of a spot 
which, perhaps, no Europeans but ourselves have had the oppor- 
tunity of examining, and on which therefore we are bound (in 
justice to those opportunities) not to withhold the information 
which we obtained, I will venture to give the following notes of 
our visit, relying upon the candour and the science of my readers 
to fill up iny ill! perfect outline:— On approaching the spot the 
ground has a hollow sound, with a particularly dreary and cal- 
cined appearance, and when upon it a strong mineral smell arises 
from the ponds. The process of petrifaction is to be traced 
from its first beginning to its termination. In one part the wa- 
ter is clear \ in a second it appears thicker and stagnant ; in a 
third quite black, and in its last stage is white, like a hoar frost. 
Indeed a petrified pond looks like frozen water, and before the 
operation is quite finished, a stone slightly thrown upon it breaks 
the outer coating, and causes the black water underneath to 
exude. Where the operation is complete a stone makes no im^ 
pression, and a man may walk upon it without wetting his shoes* 
Wherever the petrifaction has been hewn into, the curious pro- 
gress of the concretion is clearly seen, and shows itself like sheets 
of rough paper placed one over the other in accumulated layers. 
Such is the constant tendency of this water to become stone, 
that where it exudes from the ground in bubbles, the petrifaction 
assumes a globular shape, as if the bubbles of a spring, by a 
stroke of magic, had been arrested in their play, and metamor- 
phosed into marble. The substance thus produced is brittle, 
transparent, and sometimes most richly streaked with green, red 
and copper-coloured veins. It admits of being cut into immense 
slabs, and takes a good polish. The present royal family of 
Persia, whose princes do not spend large sums in the construc- 
tion of public buildings, have not carried away much of the stone; 
but some immense slabs which were cut by Nadir Shah, and 
now He neglected amongst innumerable fragments, show the ob- 
jects which hg^,had in view. So much is this stone looked upon 
as an article of luxury, that noBe but the king, his sons, and 
persons privileged by special firman, are permitted toexcivate; 
and sucjb ii* ihc^ .scendency of pride over avarice, that the scheme 
of farming it to the liiglfest bidder does not seem to have ever 
come within the calculations of its present possessory. 


LXXXllI. Pro- 
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LXXXIII. Process of preparing Saltpetre^ and Mode of ma^ 
nufaclUring Gunpowder^ in Ceylon*. 

The preparing of saltpetre, and the manufacture of gunpow- 
der, are arts which the Singalese, for many years, have constantly 
practised. The process of preparing the salt in different parts 
of the country was very similar. -When the salt occurred im- 
pregnating the surface of the rock, as in the cave near Memoora, 
the surface was chipped off with small strong axes, and the 
chippings by pounding were reduced to a state of powder. This 
powder, or the loose line earth, which, in most of the caves, 
contained the saline impregnation, was well mixed with an equal 
quantity of wood -ash. The mixture ^ was thrown on a filter 
formed of matting, and washed with cold water. The washings 
of the earth were collected in an earthen vesseJ, and evaporated 
at a boiling temperature, till concentrated to that degree that a 
drop let hill on a leaf became a soft solid. The concentrated 
solution was set aside, ^ and when it had crystallized, the whole 
was put on a filter of mat. The mother-lye that passed through, 
still rich in saltpetre, was added to a fresh weak solution, to be 
evaporated again ; and the crystals, after having been examined, 
and freed from any other crystals of a different form, were either 
immediately dried, or, if not sufficiently pure, redissolved and 
crystallized afresh. The operations just described, were generally 
carried on at the nitre caves. In the province of the Seven 
Kories, besides extracting the salt at the caves, the W'orkmen 
brought a quantity of the earth to their houses, where keeping 
it Under a shed protected from the wind and rain, without any 
addition excepting a little wood-ash, they obtain from it every 
third year a fresh quantity of salt. « : 

In their mode of manufacturing gunpow'der, \Vhich is very 
generally understood, there is not the least refinement. To 
proportion the constituent parts, scales are used, but not weights. 
The proportions commonly employed are five parts of saltpetre, 
and one of each of the other ingredients of sulphur charcoal. 
The charcoal preferred is made of the wood of the parwaCta tree* 
The iiigfedients moistened with very weak lime-water, and a 
little of the acrid juice of the wild yam, are ground i ijj^ethcr 
between twQ flat stones, or pounded in a rice mortar. After the 
grinding or pounding is completed, the most seminated is col- 
lected, and carried in baskets to an adjoining stream, where it 
is well washed ; the lighter particles are got rid of by a rotary 
motion given to the basket in the operation ; and the residue, 
still wet, is transferred to shaiiow baskets for cnrehil examina- 
tion. « 

LXXXIV.^O/i 


* From Dr. (’twlon. 
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LXXXIV. On Embanking \66jicret of Marsh Land from the 

Sea, By Edward Dawson, Esq. of Aldcliffe Hall, near 
^ Lancaster^. 

y Aldcliffe Hall» near Lancaster, Nov. 10, 1820. 

$IR, — X BEG leave to present a claim to the Society for the En- 
couragement of Arts, &c., for the premium offered in No. 34 
of their List of rewards published this year. I transmit the cer- 
tificates required by the Society, and hope they will be deemed 
satisfactory. 

The inclosure, the consideration of which I have the honour 
to submit to the Committee, consists of 166 acres, three roods, 
eight perches of land, known by the name of Aldcliffe Marsh, 
about two miles distant from the mouth of the river Lune, and 
one mile from Lancaster. It was, with the exception of about 
three acres, swarded over, and has heretofore been attached as 
a sheep pasture to the different farms on the manor of Aldcliffe; 
it was estimated at a low rent, as it was in a great measure over- 
flowed by the spring tides, and being intersected by a deep pool, 
the sheep were frequently surrounded by the water, and conse- 
quently lost. 

My first operation was, to convey the land waters from this 
pool into the Lune, which w*as done by opening for them a new 
channel through part of the old inclosures, from nine to twelve 
feet deep, and 246 yards in length. This cut was walled and 
covered with stone, and terminates with a hewn culvert of the 
same material, four yards in length, and two feet square. 

On the 8th of May last, the embankment was commenced. 
It runs parallel with the Lune, which is in that part about a mile 
and a half in breadth at high water. The highest tides are with 
a south-west wind, which causes them to set in Vitb considera- 
ble violence. The length of the embankment is 2010 yards; 
for the first 200 yards at the north (or higher) end, [ satisfied 
myself with a slope of five horizontal to one perpendicular ; in 
the next 1,400 yards, the slope is 6 to 1, and where the pool 
formerly discharged itself, it is for 300 yards 7 to 1 ; the re- 
mainder being on high ground, is 5 to 1 ; its height averages 
about 8 feet 6 iiiciies; the greatest perpendicular height being 
14 feet 6 inches ; the whole of the inside slope is 2 to 1. It is 
entirely composed of sand, with the exception pf the deep part, 
which is formed of clay, the sand being there ^rn away by the 
violent reflux of the tide. Its contents are as follows 69,456 
cubic yards of sand, covered by 5^,078 superficial yards of sods 

‘ •j' * ' 

• From the Tranmctioris of the SouMty for the Encouragement of ArU, 
Manufactures, and Commerce, for the year 1821. The Society’s large Gold 
Medal was v^ed to Mr. Dawson forthis communication.^ V 


or 
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6r turf four inches thick, employing 3,824 horses, and 5,843 
men, supposing it had been completed in one day. 

In order to give employment to the poor of this neighbour- 
hood, I contracted with five different persons ; the whole was 
completed in August, many difficulties retarding it, from the un- 
usual quantity of rain during the summer months. On the 29th 
of May, a violent storm of wind raised the tide, and swept away 
1800 yards of material, which would have totally discouraged 
the contractors, who had no property, and could not have sus- 
tained the loss, had 1 not reimbursed them. 1 am thankful to 
say, the high tides in September and October have not made the 
slightest impression, and the whole of the work caries with it 
every appearance of stabili^ty. I apologize, sir, for the length of 
this communication ; the desire expressed in the rules of the So- 
ciety, that a detailed account should be given of works of this 
kind, must plead my excuse. I am, sir, &c. &c. 

Edward Dawson. 

The equinoctial tides in September were the highest in the 
last twenty-four years. , 

('EttTIFiCATl«S, 

November 10, 1820. 

This is to certify, that Edward Dawson, of Aldcliffe Hall, has, 
during the summer of the present year, effectually inclosed and 
secured from the overflow of the tide, all that tract of land, near 
Lancaster, called Aldcliffe Marsh. 

R# Atkinson, 

One of His Majesty's Justices of the Peace for the 
County Palatine of Lancaster. 

November 10, 1820. 

I do hereby c^ttify, that Edward Dawson, of Aldcliffe Hall, 
has, during tho summer of the present year, inclosed and effec- 
tually secured from the overflow of the sea, all that tract of land, 
near Lancaster, known by the name of Aldcliffe Marsh. 

Thomas Bowes, 

Deputy Lieutenant for the County of Lancaster. 


LXXXV. the Smelting of Tin Ores in Cornwall and Dfe- 
vonshire. By John Taylor, Esq. Treasurer (f the Geo- 
logical Society'^, 

A. I am not kWare that the treatment of tin ores, or the mode 
of smelting them, has been recently described, and as this prac- 
tice is confined to a certain district, it may be acceptable to the 
Society to have some account,^ the processes now used in Corn- 
wall and Devon. 

* From the Transactions of the Geological Society. 

Vol. 59. No. 290. June 1822. 3 G 
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Tin ore^ are found in two kinds of deposits; first in veins ac- 
companied by various other minerals ; and^ secondly, in alluvial 
matter in detached fragments. 

It is usual in Cornwall not to apply the word ore to the oxide 
of tin, but to distinguish it, when in that state, by the term black 
tin, in contradistinction to white tin, which appellation is applied 
to it when smelted and in the metallic state. 

The two kinds of tin ore above mentioned are, therefore, ge- 
nerally known by the names of mine tin and stream tin ; and ae 
they are for the most part smelted separately, and by different 
means, and as the metal produced from them is different as to 
its purity, it may be essential to point out the causes frern which 
this diversity seems to arise. 

Mine tin is, as 1 have mentioned, the produce of veins, and 
is raised with a mixture of all the substances which unusually 
accompany it. Ther^ are, not unfrequently, copper ores, py- 
rites, wolfram, micaceous iron, &c, and the separation of these, 
as also of the earthy matrix, is the object of various processes of 
dressing, which are conducted with the greatest care, and require 
a considerable portion of labour. 

Whether, in a country where fuel for smelting is on the whole 
very cheap, it might not be ceconomical to diminish the labour 
of dressing, and, by leaving more to he done in the furnace, re- 
duce the expense of the foimer operations, is a question that I 
have never submitted to a direct experiment, though I conceive 
it to be one worthy of trial. The various earths may be quickly 
separated by fusion, as in the case of copper ores, which are now 
always smelted with a large mixture of the different kinds of 
spar in which the^ are found, alf of which is easily run off by the 
fire, and the scoria or slag separated from the metallic part. 

The fusibility of tin offers a mode by which it may be separated 
from an alloy of most other metals with which it is found to exist 
in veins, as lead and zinc ores are seldom mixed with it. This 
property is now made use of to a certain extent in refining tin, 
and might probably be taken advantage of still further, so as to 
avdid some of the charges incurred in dressing th^ ore. 

The metal produced from mine tin is always of inferior quality, 
owing to the mixture of other metals, and which it is ptnhable 
could not by any mode be entirely got rid of ; it is known in 
commerce by the name of common or block tin, and the quan- 
tity forms a large proportion of the whole that is brtmght to 
market. 

Stream tin is found in the lowest stratum of alluvial matter, 
in the bottoms of deep valleys, or where a considerable de- 
posit of mud, sand, and gravel, has been made by the action of 
water ; it is often discovered occupying a thin bed incumbent on 

the 
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the rock, and covered by an overburden^ as the streamers call 
it, which is sometimes from 20 to 70 feet thick. The tin is in 
rounded fragments, .sometimes as large as walnuts, but more ge- 
nerally in. the state of small gravel, and even of fine sand ; it is 
imbedded in loose matter, composed of the detritus of the rocks 
from which it may be supposed to have been separated. 

The principal pecuIiaTity of stream tin is the absence of any 
other metallic mixtures, except nodules of hematitic iron ore, 
which sometimes accompany it. This circumstance fits it for 
producing a very pure metal. This is not the place to speculate 
on the causes which have so completely freed these ores from 
siibstancei with which they were in all probability originally 
combined^ or to inquire whether it is to be attributea to mecha- 
nical action, or whether it has been effected by decomposition; 
but it may be remarked that, besides the hematite already men- 
tioned, only the indestructible metals, and the oxide of tin, are 
now discovered existing in deposits of this nature. 

The operations of dressing stream tin are simpler than those 
for mine tin. It is smelted also in a different manner, and pro- 
duces a superior metal known by the name of grain tin, which 
is principally used by the dyers, and for the finer purposes. 

The processes for dressing mine tin are in many respects the 
same as are used for all other ores, but are subject to some varia- 
tions, which are attributable to the following peculiarities. 

1 . Being for the most part found intimately dispersed through- 
out the matrix, the whole is necessarily poiihded down to a very 
fine state, to admit of the perfect separation of the ores. 

2. That being unalterable by moderate degrees of heat, it ad- 
mits of calcination, by which the specific gravity of the sulphu- 
rets or arseniats with which it is mixed, may be lessened, and a 
motle obtained of rendering them more separable. 

3. That the weight of tin ore being greater than most others, 
it is less liable to waste in the processes of washing, and, there- 
fore, may be dressed so as to be nearly clean from all substances 
not actually adhering to it. 

Froln the first of these peculiarities it follows, that idl tin 
mines must be furnished with stamping-mills of sufficient power 
to bruise do*Um the O’^s raised, which is generally done so as to 
produce a minute division of the whole, and on this account^ 
formerly, the quantity and fall of water that could be applied to 
this purpose uiuaRy limited the quantity of ore that could be re- 
turned ^oin a mine, or the lyhole was frequently carried to some 
spot favourable to the ere^pn of water-wheels to be applied to 
this purpose. Within a feyr^eam steam-power has been applied 
to stamping-mills, and has tend^ te increase the supply of tin 
ores. 'Engines for this purpose, of considerable power, arc 
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working with great effect at two of the largest tin mines in 
Cornwall, Wheal Vor and Great Huas; from which are now 
arising abundant returns of the metal, and where formerly it 
would have been impossible to have produced it. 

The state of division, or the size, as the tin dressers call it, is 
regulated by a plate of iron pierced with small holes, through 
which the whole passes from the 8tefmping«mill, being washed 
through by a rapid stream of water conducted upon it for the 
purpose. This is a point of great importance, and is regulated 
by the state of dissemination in which cv^ry ore is found. 

It is not the intention of this memoir to detail the processes of 
dressing which are common to most ores, and, therefore, it may 
be sufficient to remark that, after being stamped, the tin ores are 
washed according to the usual mode, so as to separate the earthy 
mi;Kture and as much of that of a metallic nature as is possible* 
All these operations are conducted with more than common care 
and accuracy ; for, as tin ore holds such a large proportion of 
valuable metal, it is of course treated with every preijkution to 
guard against waste. 

Some metallic substances will be found, however, which, from 
their specific gravity approaching nearly to that of tin ore, or 
rather exceeding it, cannot be removed by any process of wash- 
ing ; these are mostly decomposable by a red heat, which the 
oxide of tin will bear without alteration. Therefore, after as 
much has been done as possible to render the ores clean on the 
dressing-floors, they are taken to the lurnwg- house, which is 
furnished with small reverberatory furnaces, on the floor of which 
the ores are spread, and submitted to the action of a moderate 
and regular Arc: they are frequently turned over by an iron rake 
to expose fresh surfaces, and a considerable volatilization of sul- 
phur and arsenic takes place; the former seems principally to be 
consumed, and the latter is condensed by long horizontal flues 
constructed for this purpose. After the ores come from the 
burning-house, the process of dressing is completed by further 
washing, which is rendered easy by the alteration which has been 
produced in the relative weight of the substances. 

Copper ore is not unfrequently present in these cases, and, as 
it is in part converted into sulphate of copper, the water which 
is first used is preserved, and a portion of copper obtained from 
it by means of iron. 

The great specific gravity of the tin ore, as I have before re- 
marked, renders it possible with care to subject it to many ope- 
rations in dressing without much ; and they are, therefore, 
applied until the whole is genetally^ln clean, as to yield a pro- 
duce of metal equal to from 50 to 75 per cent. In this state 
fhey arc sold by the miner iq the shelter, who determines their 
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value by assaying a sample^ carefully taken from the whole quan- 
tity. 

The furnaces for smelting mine tin are all of the common re- 
verberating kind, and are of suflicient size to hold twelve to six- 
teen hundred weight of ore. 

The charge is prepared by mixing it with a proportion of stone 
coal, or Welch culm, to which is added a moderate quantity of 
slaked lime ; these are turned over together and moistened with 
water, which prevents the too rapid action of the heated furnace, 
and which would otherwise volatilize some of the metal before 
fusion commenced. ' v 

The heat employed is a very strong one, and such as to bring 
the whole into perfect fusion; it is continued seven or eight 
hours, when the charge is ready to draw. For this purpose, the 
furnace is furnished with a tap-hole leading from the lowest part 
of the bottom, which, during the process, is stopped with clay 
or mortar, and under which is placed an iron kettle to receive 
the metalV The furnace hits also a door at the end opposite the 
fire-place, through which the slag or scoria may be raked but 
from the surface, while the tin is flowing out, by unstopping the 
tap-hole. 

They are thus divided, and the tin is laded into moulds, so as 
to form plates of a moderate size, and put by for a further re- 
fining. The slag, which rapidly hardens into a mass, is re- 
moved to a dressing- floor, where, being broken up and stamped, 
it is washed, and a quantity of tin taken from it, which is called 
Prillion^ and which is afterwards smelted again. 

No operation in smelting is more easy than that practised for 
tin ores, nor is there any one in which the reasons for the mode 
of treatment are so obvious. I’here are but two things to accom- 
plish in this first process ; to obtain perfect fusion of the earths 
so as to suffer the metal to separate easily from them, and to 
decompose the oxide of which the ore uniformly consists. 

The addition of lime contributes to effect the former, and that 
of carbonaceous matter or coal completes the reduction of the 
ore. The separation of the metal from the earths then takes 
place in the usual way during fusion, by the difference in their 
specific gravities, the one precipitating to the bottom of the 
furnace, from whence it is drawn off by the tap-hole, and the 
other, floating on the surface, is removed in the manner 1 have 
described. 

The plates of tin, which are the produce of this smelting, are 
somewhat impure, and are move or less so according to the qua- 
lity of the ore which has b^en used; they are reserved until a 
sufficient quantity of them is obtained to proceed with the re- 
fining, which is performed either in the same furnace, after ore- 
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smelting is finished, or in a similar one, which may be reserved 
for the purpose. 

AH the processes for refining metals in the fire must be per-> 
formed by taking advantage of some property in which the metal 
operated on may differ from those with which it is alloyed, and 
which it is intended to separate from it. These differences may 
consist in the facility or difficulty of oxidation, in their tendency 
to volatilize, in the temperature required for fusion, or in their 
relative specific gravities. 

Upon an attention to the two latter circumstances is founded 
the operation for refining tin. The substances which are most 
to be suspected in the produce of the first melting, and which it 
is desirable to separate, will probably be iron, copper, arsenic, 
tungsten from the wolfram, which the tniners call mock-lead, 
and a portion of undecomposed oxides, sulphurets, or arseniates, 
and of some earthy matter or slag. 

The furnace for refining is raised but to a very mqijerate de- 
gree of heat, and the plktes of tin being placed in it are suffered 
to melt very gradually, and the metal flows from the furnace at 
once into the kettle, which is now kept hot by a small fire placed 
beneath it. The more infusible substances will now be left in 
the furnace, and a further purification of the tin is obtained by 
agitating it in the kettle for some time by an operation which 
they call tossing: this is performed by a man with a Uidle, who 
continues for some time to take up some of the melted metal, 
and pour it back into the kettle from such a height as to stir up 
the whole mass and put every part into motion. 

When this is discontinued, the surface is carefully skimmed, 
and the impurities thrown up are removed ; these consist of such 
matters as are lighter than the t>n, but which are suspended in 
it, and, being disengaged by the motion, find tlielr way to the 
top. In general, the metal is at once laded into the moulds, 
after the tossing and skimming are completed ; but the produce^of 
impure and irony ores may yet require that the tin be divided as 
much as possible from the mixture which may yet reraelfh. This 
may be effected in a great degree by. keeping the mass in .the 
kettle in a melted state, by which the parts which are heavier 
than the tin will sink to the bottom, and by leaving ,a proper 
portion behind, the tin will be materially improved. 

T|ia last operation is that of pouring the metal into moulds^ 
which are. usually formed of granite, and which are of such a size 
as to make it into.pieces of somewhat more tbtfi three hundred 
weight each. Time are called hhH^ks, and are sent, according 
^ the provisions ot^ Stannary la#, to be coined by the Doeby 
Qfl^oers ; and it tlien conies to mitrket under the name of Blnck 
Tin, or a certain part which has been treated with more than 
common (fare is called Refined Tin. The 
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The making of grain tin from the ores from stream works is 
conducted ih a manner altogether different, and remains to be 
described. 

1 have pointed out the purity of these ores, as regards their 
freedom from a mixture of other metals, and I do not think it 
important here to describe the mode of separating them by wash- 
ing from the sand and gravel in which they are found, because 
the processes are very similar to those in use for dressing other 
ores. The stream tin is generally made very clean, and is car- 
ried in this state, to be sold for smelting, to establishments which 
are called blowing-houses, being thus distinguished from smelting- 
houses in which mine tin is reduced, and the term is also de- 
scriptive of the process employed. 

The reduction of the ores for grain tin is performed by blast 
furnaces, and the only fuel used is charcoal. This mode of smelt- 
ing is exceedingly simple, and is probably the most ancient one, 
as would appear from relics sometimes met with of furnaces of 
rude construction, and in some of which the wind alone seems 
to have been depended on for urging the fire. 

The furnaces now in use are similar to those met with for 
smelting iron in foundries where the blast is used, and are formed 
by a cylinder of iron standing upon one end and lined with clay 
or loam. The upper end is open for receiving the fueHand ore, 
which are thrown alternately, and a hole at some distance from 
the bottom, at the back of the cylinder, is provided to admit the 
blast, and another, lower down and opposite to it, suffers the 
metal to flow out regularly as it is reduced. ' 

A strong blast is kept up by bellows, or, in more improved 
works, by pistons working in cylinders, and the air is conducted 
by a proper pipe so as to blow into the orifice in the furnace. 

The only purification it seems to require is to separate from it 
such substances as are mechanically suspended in it, and for this 
purpose it is laded into an iron pan or kettle, where the fusion is 
kept up by a gentle fire underneath, and a complete agitation of 
the ffiass is effected by plunging into the melted metal pieces of 
charcoalf^hich have been soaked in water, and, by means of an 
iron tool^ keeping them at the bottom of the kettle. The water 
in the charcoal is rapidly converted into vapour, which rushing 
through the metal, gives it the appearance of, rapid ebuHitlon. 
After this is over, and the whole has rested some little time, the 
tdam, wliidh is thrown up to the surface, is taken off, alsd the 
Ikiy « Which is peculiarly brilliant in appearance, is^remm^d by 
lsdIci^ittto^|iro]^'monld^^ to form the blookain whidtii is ge- 
nerally sold. ^ 

Girain tin is, however, sometimes put intd^d different form by 
breaking it: for this purpose, the blocks heated to sucti^a 

degree 



424 Successful Result 

degree as is known to render the metal brittle ; they are then 
raised a considerable height from the ground, and, being suiFered 
to fall, the whole divides into fragments, which assume a very 
peculiar appearance. 

The smelting by a strong blast is injurious to metals that are 
volatilizable by heat, as they have in this mode no. protection 
from the slag, which in reverberating furnaces floats on their 
surface, and protects them from oxidation and evaporation. The 
old practice of melting lead in what are called ore earths, is, on 
this account, giving way, and reverberating furnaces are coming 
into general use, by which the produce of metal from the ore is 
considerably increased. Tin, though volatile to a certain de- 
gree, is not aflTccted by the process in any important manner; but, 
as some flies off in white fumes, it is usual to construct a long 
horizontal flue, which is made to communicate with and pass 
through a kind of chamber, in which a considerable part of these 
fumes is condensed and collected. 


LXXXVI. Succe^fnl Result of an Experiment on Draining 
of Land. Jhj John Christian Curwen, Esq. M,P.* 

*1 London, Jan. 28, 1821. 

Dear Sift, — Inclosed I have the honour to transmit for the 
Society a paper on Diaining; if it should be considered as 
worthy of the attention of the Society, I shall be greatly flattered. 

I have left the country in great distiess, and numbers of poor 
people out of employment. I hope to have the honour of paying 
my respects to }ou soon. I disposed of the rice you sent me 
into various hands. I have planted ^he wheat in my own gar- 
den. I am, sir, &c, &c. 

A. Aikin, Esq. 3. C. Curwen. 

Secretary, (sfc. &c, 

W orloncton Hall, Jan. 17> 1821. 

The encouragement given by the Society of Arts, for the im- 
provement of agriculture, and every useful undertaking, em- 
boldens me to submit to them the details of a woik recently exe- 
cuted. 

In the present state of the country, more important service 
cannot be rendered it, than suggestions for the profitable appli- 
cation of capital to labour. 

Draining has univeroally been allowed to be the first and most 
essential step towards the permanent improvement of land. 
Fully as all writers are agreed tipon this point, the cost that may 

* From the Tramaothiu ^ the SoetHiAof the B^twoufogfment of Afti. 
Mmifacturee, and Commerce^ for 1821. ^we Thanks of the Society were 
voted to Mr. Curwen for this communici^ionr 
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profitably be expended in ttccompHshing this desirable object, is 
by no means ascertained ; nor till a few inontlis ago, should I 
have ventured to have estimated its advantiiges, as I feel myself 
now justified in doing. A recent occurrence brought this point 
strongly under my observation. 

It may appear strange, that after twenty years assiduous at- 
tention to agriculture, I should not have formed a pretty correct 
estimate of the injury sustained from the want of a proper drain- 
age of spring and suiface water on any one crop ; but so in truth 
tvas the case. 

A field of 40 acres on the Schoose farm was last year cropped 
with Swedish turnips ; the land was winter fallowed, and in the 
highest state of tilliiL'C, so as to admit of the turnips being sown 
in the latter end of April, previous to the long- continued wet, 
which proved so destructive to the tnrnij) ciop in the North of 
England ; it had 30 tons of good difng per acre. The crop 
averaged on 38 acres, 32 tons and a qiiaitcr per acre, that is, 
twenty-six of bulbs, and six and a quarter of tc^ps ; the produce 
of two other acres scarcely reached twenty tons. The soil and 
management were the same ihioughout. It is a stiong clay, by 
no means applicable to the growth of fiirnips ; but the farm af- 
forded no other soil more piopcr for the pm pose. These two 
acres had by some means been overlooked when Ihc rest of the 
field had been draiiicd. The injury arose partly from spiings, 
and partly from tlm sin face -wjt resting upon the land. The 
value of Swedes in common \cais is 10^. a ton for the bulbs ; 
in the present year they w'ould have sold at loy. The loss, 
therefore, on 12 ton of bulbs, was eighteen pounds, besides the 
tops, which at 25, bV/. a ton, would have amounted to I/. lOr., 
making a total of H)/. IO 5 . 

Seventy-two roods of diains (seven yaids to the rood) were 
immediately cut, the cost of which was 55. a rood, or 18/. 

Had the drainage been executed previous to putting in the 
crop, it would have been moie than paid for by the produce of 
the present year. 

That good often lesuUs out ot evil, w^as never more fully ex- 
emplified; and with such a stiikiug instance before me of the 
advantages resulting from completely freeing the land from wa-^ 
ter, I- was powerfully stiiqulated to iindeitakc the re-drninage of 
a field of eighty acres, adjoining the Schoose Farm-buiidings, 
and Wi^in less tiinn half a mile of the town of \V^orking|;oiu 

1 was i»tUl,/urther excited by thVAdaiiy and hourly i\ppl(eation$ 
for labouf/arisiiig, I fear, from' tne decreased and decreasing 
capital of Uic farmed. 

The scale of labour* has afitiually be£n declining, which cannot 
but hf a matter of deep regret to every friend to the countrv. 
V«: 59. No. 290. June 1822. 3 H ' The 
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Thenation has witnessed scenesof great distress during the years 
of scarcity; but these bore no comparison to the present times. 

The hope of the privations being temporary, gave courage to 
bear up against them : but now the future has nothing to invi- 
gorate exertion, or inspire fortitude. Numbers are daily forced 
into the ranks of pauperism against their will. Industrious ha- 
bits are destroyed, and with them that providence and fore- 
thought which is the basis of the happiness and respectability of 
the working classes. In order not only to continue in employ- 
ment the usual hands, but to extend it to the employing of others, 
at a season when the active labours of the year are nearly closed, 

I determined on undertaking the re-drainage of Walriggs, a field 
of eighty acres, which had been drained about 18 years before, 
in a manner then considered to be effectual. 

The main-drains, as far as they go, were well done, and these 
have been made available in many instances in the present 
drainage. They all run into the ditches which surround the 
whole, from which there is a considerable fall on every side of 
the field. The collateral drains were only twenty inches deep, 
set with three stones, in the form of a triangle, having about 
eight inches of cover upon the top, A drain of 20 inches was 
therv thought to be suflicient, and all that was aimed at, was 
to cut off the springs, no regard being paid to carr> off the rain- 
water, which is so injuiious to clay land. 

Subsecjuent experience has shown that, in most instances, the 
stratum which holds tlic water is at so great a depth, as to be 
below the bottom of sucli shallow drains ; that to do the work 
effectually, the drain must reach the stratum where the wet rests. 

The importance of deep ploughing was not heretofore known, 
or provided for. 

Five jears ago this field was deep ploughed; it had been fore- 
seen, that in many instances the plough was likely to come iu 
contact with the head of the drains : this did happen, and the 
consequence has I)een to render the land as wet, or nearly so, aa 
it was before any thing was done to it. 

Fifty out of the eighty acres were greatly injured by water. 
The annexed plan will point out the manner in which the work 
has been executed. It was comincneed in November, and was 
fini'^hed the second week in .lanuary. 

The cutting was let, as it requires practice to keep the drain 
the exact width. Bad hands are apt to increase the dimensions, 
and thereby greatly augment the expense of filling, which is the 
expensive part of draining. Gathering and getting stones was 
done by tlie day, and employed a number of women and children, 
besides the persons occupied in the quarries, which were for- 
ttinately near at hand. The depth of the drains is from SI feet 

to 
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to four feet; the breadth, twenty inches at the top and twelve 
inches at the bottom. The drains have a cavity at the bottom 
of six inches, being set with two side stones, and a cover, and 
then filled with stones to the top, the six mehes next the top 
being filled with small stones, that in case the plough should 
strike into them, no injury is done to the drain. The drains 
are thus filled to within ten inches of the surface. It required 
a solid yard of stone to fill a rood of seven yards ; in weight 
above two tons. 

To furnish such an enormous quantity of stones as eight hun- 
dred and fifty-nine roodvS required, was an undertaking of no 
small difficulty, and could not have been executed in the time, 
had not other substitutes been found. In coal countries there 
are stnata known by the name of sill or schistus, and rattler, 
which is a mixture of coal and schistus. Sill is a substance that 
will not bear exposure to the atmosphere, but rattler does not 
fall, and is very light in comparison to its bulk. 

Recourse was had to these substances, and many hundred cart- 
loads of both were collected from the coal-banks, the remainder 
was gathered from the ground, arid obtained from the quarries. 

t. d. 

The cutting, .filling, and setting was I 3 a rood 
Collecting stones, supposing two 
gathered to each rood ... 08 


Two carts from the quarries . 1 0 

Leading 2 0 


Cutting the drains by the plough 0 1 

“5 U 

The distance the sill and rattler had to be led, so increased the 
cost of cartage, as to make their cost equal to that of stones. 

£ e. d. 

Cutting and filling 859 roods of 7 yards, at Is. 3d. 53 13 9 

3,436 cart-loads of stones for filling, at lOtf. a cart 143 3 4 


Carting the above, at 6d 85 18 0 

Filling, at Irf 14 10 6 


297 5 7 

Fifty acres of the field have been benefited by this drainage. 
The general (juality of land deciding the value at which it would 
be estimated to let, it was considered as worth 40 shillings an 
acre; from its locality, I conceive 1 am within bounds, when 1 
rate it as wo.th from 50 to 55 shillings. The .expenditure of 
two hundred and ninety- seven pounds, has added '^ixty pounds 
to the vaiue of the field, which is obtained at five years purchase, 
or a little less for interest*.. is to be observed, the horse-work 
is valued as if it had bceii'lifred ; the real cost of that part, done 
at such a season, is not, to a farmer, onc-half. Mv object was 
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to put the cost at the highest point, more strongly to enforce the 
advantage resulting from the practice, as it thus leaves nothing 
to object to. 

This field had in the last course 30 tons of manure; it is 
strong clay. First crop, potatoes, |)roduct 26 hundred stone 
per acre ; sown with wheat and clover ; both these crops were 
admirable. The oats this last year are calculated to produce 
GO Winchester bushels per acre ; it is now preparing for green 
crop again, and to have 50 tons of manure per acre. Admitting 
the green crop to profit three pounds per acre by the drainage, 
which is only half what was lost at average prices this year on 
the Swede crop, this on the 50 acres would be one hundred and 
fifty pounds : calculating it to yield three Winchester bushels per 
acre more of wheat, at Ts. per bushel, this would be fifty-two 
pounds ten shillings and ten -pence per acre; for the clover for 
two years 50/. more, making a probable increase of produce, 
without any extra expense, of 252/. 10^'. Thus, in a five years 
course the whole expense will, in all probability, be repaid, and 
an annual permanent increase of rent to the amount of 60 per 
cent, gained. 

Wet is more destructive to pasture than it is to grain and green 
crops } and as pasture is the most material object near to towns, 
draining, in such situations, is a more profitable improvement 
than in any other situation, and will consequently justify a greater 
expense. 

When once dry land is well laid down to pasture, the improve- 
ment is permanent. If flooded with water, it cannot remain for 
any length of time in pasture, but must be again brought under 
tillage. On wet soils, improvement is almost labour in vain- 
costly at all tim^, but now ruinous. 

Should the Society deem this undertaking ns meriting their 
attention, it will be highly gratifying to me, who owe them many 
and great obligations. 

The ambition of meriting the honour of their rewards, first 
directed my attention to agriculture, and I trust the result has 
not altogether been without its advantages to the public. 

I am, sir, &c. &c. 

John Christian Curwen. 


LXXXVIL:: Account of a Volcanic Eruption in Iceland. By 
Dr. Forchhammer*. 

Tbb very low state of the barometer throughout a great part 
of Europe in the months of December and January, although not 

* From Annals*of Philos'ophy, Xo. 1^. 
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immediately followed by any eruption of the volcanoes in Italy, 
excited apprehensions of violent volcanic phaenomena in Iceland; 
and in the month of March, letters were received in Copenhagen 
from which the following account is drawn up. 

In the beginning of the mouth of September, the frost began 
on the east coast, and on the east part of the north const of 
Iceland, with a violence that was quite unexpected after the ex- 
perience of the preceding years. An amazing quantity of snow 
fell, and the Greenland ice surrounded the whole east and north 
coast, accompanied as usual by continual snow and frost. It was 
remarkable that the fine weather continued on the sou^th coast 
of the island till the beginning of November, the lowest state of 
the thermometer at Nics^^, near Reikiavig, being on the 23d and 
24th of September =41® Fahr. On the 19th of October it sud- 
denly fell to 23® Fahr., which lasted, however, only for one day, 
and before and after that time Ijie temperature of the atmosphere 
was constantly above the freezing point, until on the first of 
November, xvheu constant frost began. 

The island, though frequently alarn}ed by earthquakes, had 
experienced no volcanic eruption since that famous one of 1783 
and 1784 fiom the Skaptaa-Jokkul, which destioyed such a great 
part of the cultivated lands, except •some small eruptions which 
were said to have taken place in the interior, far from the inha- 
bited part of the island, and which passed away without atti act- 
ing further notice, when in December 1821, a new crater was 
suddenly formed on the Evafjeld-Jokkul, a mountain of which, 
among the numerous volcanic eruptions, only a single one is 
mentioned, in the year 1612, when a great part of the ice of the 
mountain burst, and W’as thrown into the sea. 

The Eyafjeld-Jokkul (known among sailors under the name 
of Cape Hekla) is the highest of all the mountains in Iceland ; 
and, according to the last measurements, is 5666 feet high. It 
is the southernmost of the chain of mountains in which the dread- 
ful eruptions in the middle of the last century took place, and at 
about equal distances from the Kolia and Hekla. From 1Q24 to 
1766, twenty-four eruptions are recorded to have occurred. 
That paHof the mountain where the crater was formed Imrders 
two sides the cultivated land, which belongs to the hundred 
(Syssel) of Rangarvalla, in the south part of the island. 

The following account is an extract of a letter from M. Bry- 
niulo Sivcrtseir, Minister at Holt, in Eiafields-boigden, to the 
Bishop of Iceland, M. Vidalin : — “ The real crater is' about five 
miles frotp my house at Holt. The fire made its way suddenly 
by throwing off the thick mas|,of ice which scarcely ever melts, 
and of which, one mass, 18 feet high, gnd 20 fathoms in circum- 
ference. 
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fierence, fell towards the north, and, therefore, fortunately not 
over the village. At the same time, a number of stones of dif- 
ferent sizes slipped down the mountain, accompanied by a noise 
like thunder ; no real earthquake, however, was felt. After this, 
a prodigiously high column of flame rose from the crater, which 
illumined the whole country round so completely, that the 
people in the house at Holt could see as perfectly at night as in 
the day time. At the same time much ashes, stones, gravel, 
and large half-melted pieces of the rock, were thrown about, 
some of which amounted to the weight of 50 pounds. In the 
following days, and until the new year commenced, a great 
quantity of fine powder of pumice fell in the surrounding country 
according to the direction of the wind, so that a thick bed of it 
covered the fields. It resembled the fiilling of snow, and pene- 
trated through all openings into the houses, where it exhaled 
an unpleasant smell of sulphur. The eyes suffered extremely 
by this dust. At Christmas, a violent storm from the south 
raged; it rained hard, which produced the good effect of blow- 
ing and washing away the ashes from the fields, so that they will 
do but little harm. We think ourselves extremely fortunate that 
so frightful a revolution in our immediate neighbourhood has 
produced no bad effects either on men or animals.” 

Another extract of a letter from M.Terve Johansen, the Provost 
at Breidcbolstad, about I8f miles to the west of the volcanoes, 
dated the first of February 1822, gives the following additions: 

We still see the column of fire of the volcano shining with 
the same clearness as in thft beginning, without, however, throw- 
ing lava into the inhabited part of the island. The ashes are 
greyish- white, have a sulphurous taste, and it is reported that they 
burn with flame when thrown into the fire. The ice of the Jokkul 
was twice broken, and an cy^-witness has assured me that some 
of the pieces were three times as high as himself, and of many 
fathoms in circumference. Among the numerous half-melted 
stones, one has been found thrown to the distance of about five 
miles from the crater. We have had no accounts of the bad 
effects of this eruption cither on men or animals. The thick 
mass of ashes spread over the land of Vester Eyafield and Oster 
Landoe, which began to occasion diseases among the sheep, has 
been blown away by a heavy storm, and since that time the wind 
has carried the ashes from the volcano into the uninhabited 
moitnti^ins ; the diseases among the sheep soon disappeared.” 

The third account it from M. Steingrim Johnson, Provost at 
Rangatvalla and Vestpiamoesyssel, and written from Odde, about 
30 Co 35 miles to tlic W, of the vbicano, dated December 19, 
182i. 


« On 
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On Wednesday, December 19, at twilight, and later in the 
evening, a reddish light appeared on tlie £., which was the more 
surprising, as it was clear. 

Dec. 20. — At one o’clock in the afternoon, a number of rather 
shining clouds was seen collected about the top of the mountain 
above EyaQeld-Jokkul, E.S.E. from Odde; the clouds soon 
changed into a high column of smoke increasing in thickness and 
darkness. Though the weather was clear and calm, the smoke 
was carried to the south ; at sunset, the eruption seemed to 
cease, but the smoke soon rose again, and even more violently 
than before. When it was dark, we clearly saw the moving and 
the sparkling flame ; from which we coiiQiiided that the eruption 
must be violent. Afterwards we heard that it was on the east 
or south side of the Vesterjokkul, near Hudtiasten, and opposite 
to the farm-house of Skaale, in the parish of Holt. 

Dec. 21. — ^'Fhere was a violent storm, and the fire was ob- 
served varying in intensity; clouds of smoke rose with great vio- 
lence. They remained on the mountain, and to the vyest of the 
Jokkul, whose white brilliant colour was novvalestroyed by the 
shower of asli^s. 

Dec, 22. — The same phaenomcna; the clouds increased, and 
spread all over the sky, principally towards the south. 

Dec. 23. — The same smoke. In Hvols-Reppen, and in this 
parish, the people believed that thev saw the falling of ashes 
which came from the north-east. Afterwards we were told that 
a great quantity of them had fallen that night, and before, in 
the villages that were hearest to the volcano. 

Dec. 24, 25.— The clouds of smoke remained on the same 
place, an1i in the same direction, as before; now and then the 
fire was observed on the place of thif first eruption. 

Dec. 26, 27 .— Heavy storm from north-east; the clouds of 
smoke on the same place. ' t 

Dec. 28.— The weather began to get more calm ; it seemed 
as if the column of clouds was divided into tWo, which took dif- 
ferent directions by dilFerent currents of wind. 

Dec. 29. — Weather c^lm and pleasant. The clouds of smoke 
moved towards the north and east over the ice mountains. L.4te 
in the evening a mild rajn. 

During this whole time, the cold vvas moderate, not exceeding 
25° Fahrenheit, and sometimes it was 4° above the freezing 
point. It is reported that the water of the river whi^h falis,intp the 

— /and in the other rim^that come frqnr t))p ^Q^kul 

and the surrounding mountains, had increased conjsideVaVIy di;-, 
ring the first days of the eruption. In thfe vicinity p£ the \*oU, 
cano a constant rumbling noi^ was heard, now and then acepm* 

panied 
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pmii^d by a dreadful crash, as if the whole immense masses of 
laone and ice were going to fall together. The greater part of 
the ashes was fortunately carried towards the north, into unin- 
hejbited moxmtahis and heaths, where also a great quantity of 
pumice has fallen/’ 

{ir another letter fVoin the same Provost, dated Feb. 23, it is 
clouds of smoke have not yet disappeared, and to* 
d^ thej^e increased-: No ashes, however, have been observed 
daring time, and the Jokkul )]ias resumed its shining white 
cplon^^ so'that the rain and witKl must have removed the ashes. 
TI)€ smoke greatly restembles the^team rising from boiling water, 
and certainly owes its prigin to the fire below. Borne imagine 
they have observed that the Jokkul has decreased, arid is now 
lower near the cr^er, which certainly must now be larger than 
^before, the column of clouds increasing in circumference. Bo 
it appears at least from this’ side ftPom N. to S. ; but whether the 
same has taken place in the other direction, from E. to W., I am 
not able to say. It has been exported that to the jB. two other 
volcanoes have bad eruptions, the mountains Katla and Oraefa 
Jokkul, but nothing is known about it. Since thl eruption, the 
weather has become w^orse, owing to its unparalleled variable- 
ness, storms, and afterwards cold, and a great quantity of snow/^ 
Dr. Thorsteiiison, in a letter to Prof. Oersted, gives the fol- 
lowing additions: — “ Sinc^the fiist of January, the violence of 
the eruption has been decreasing. Though the town of Reikiavig 
ia about 74 miles from the volcano, the flame was observed there 
several times at night, when the weather was clear. People 
that recollect the eruptions of 1766 and 1783 thflik thi$ trifling, 
but principolly l^ecai&e it liUs done no harm. Though distant 
about 74 miles from the volcano, I thought that the weathejr 
bfcame much milder after the eruption. Though « the bai^oihe- 
ter was pretty low ♦during the eruption, yet it Wds lowest on 
Pfeb. 8, when it was only 27*25 inches ; but the fire did not1n- 
cfWer-n<*r did wc Teel any thing like an earthquake \ but ulbar 
the volcano, they had constantly small shocks/’ ^ 

Tlie^l^cisel which brought this nOws bdd Icflr Iceland on the 
PPd it is t,eported that the sailors wh^^ ut spa 
fire. 
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State of the Barometer and Tliermometer from the Be^imd^ 
of Decentber to the End of February, at Ncets, near Retkiavig, 
in Iceland. By Dr. Thobsteinsun. (Reduced to Eng^iw 
Measures and (Vhrenhcit’s Thermometer.) 
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LXXXWl. On a particular Cowdruction if M. Akt^BBB’s 
RtdxiX^ CyUfider. , By Mr. James Marsh, of Ifbotwick. 
Oommmaled by P. Btiitow, Eiq. Royal Military jfca^ 
demy. 

To I)r. Tilloch, 

Dba^^I^i^Th'b inclosed communication.froni*'M)r. -Marsh 
relates^ jUM of the most pleasing-experiirfents iB-Ekatro.inag- 
qetism'. '^mits original form it is due to 9^. Amoerf^ibacU is 
Vol. 59. No. 290. June 1822. 3 1 ' rf^uch 













4^11 On M, Afnptrt^i Rniaiing Cylindtu 

miich improved by the construction explained in th^ letter. As it 
has not yet, I lielieve, been given in any English work^ it will, 
I am sure^ be interesting to many of your readers. 

1 remain, dear sir, 

Yours very truly, 

^yal Military Academy, June 1 1, 1S22. Pfi'IJUR BarLOW. 

May 31. 1822. 

Sir, — Having been lately employed in constructing for 
Mr.Bailow oiieofM. Ampere’s rotating cylinders, a new form of 
auspension suggested itself to iny mind, which, upon trial, suc- 
ceeded admirably; and as it seems to add much to the interesting 
nature of the experiment, I have been induced, by the advice of 
the above gentleman, to give you the following description of it, 
under the hope that you may be disposed to give it a place in your 
valuable publication. I re;uain, sir, 

To Dt\ Tdluc/i. Your obedient servant, 

James Marsu. 

The instrument alluded to is repiesentcd in Plate V, fig. 1 
being a perspective, and fig. 2 a section of it. ABC D is a 
cylinder of very thin copper, about one inch and a half high, 
and two inches in diameter; abed is another copper cylinder 
of less diameter, soldered to the bottom of the former at t/c, 
where there is a circular hole to receive it ; so that within the 
space Ad, D(/, B C (7, a c|uaiitity of diluted nitric or sulphuric 
acid may hc,intiuduced ; ej gh is a vety light hoop or cylinder 
of rolled zinc. To the copper ves^^el abed is soldered a thin 
copper wire ai/', having a small socket at its upper part i, to 
receive the point proceeding from the other copper wire ekf, 
soldered at e/ to the zinc tyliuder. NS is a cylindrical mag- 
net, which is reprcbcnted as broken in the figure, but which 
(when the instrument is used) has its lower end inserted in a foot 
QT stand ; at ii> upper end is a small agate cap to receive the 
point proceeding downwards from i. If now (the magnet being 
fir^t placed vertical) the cylinders be suspended, as sho^n in the 
figure, and the copper cell ABCP be nearly filled with diluted 
amd» the two cylinders wi|)^ begin to revolve; the one f^oin left 
to right, and the other froit) right to left;, the rotations under fa<* 
vpurs^^ie circuiiistances amounting to Ji20 in a minute with the 
zinc cylinder ; but the motion m the copper cell, from its greater 
w^^j^lit, npt so rapid. With the nottb end of the tpa^et up* 
wards,' tfie Sine cylinder revokes to the left, and the popper vessel 
^ht$ and if the magnet be inverted, the mptioos of the 
two eyiinaers will be'inverted also. 

It is to observe, that M. Ampere’s construefibn is the 

' same 
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same as' the above, with the exception of the lower descenclih^' 
point and agate ; and consequently in his machine only one nid'^ 
tion can be produced ; whereas, by the second suspension, Wc 
exhibit at once the compound motion, and show the opposite ef- 
fecte of the connecting wire proceeding from the opposite .^idea of 
the galvanic apparatus. It will, of course, be understood that 
the magnet is of such diameter as to admit a perfect freedom of 
rotation about it. 


LXXXIX. Description of the Goo^eberii/ Caterpillar; and 
praotical Means for preventing its Ravages. 

To the Uditor. 

As the season has now arrived when that voracious little ani- 
mal, called the gooseberry caterpillar, commits such universal 
devastation in our gardens, 1 have taken the liberty to send you 
a particular description of the fly from whence it proceeds, to- 
gether with a remedy for preventing its ravages ; and, if you 
think tliat so much said about so diminutive a creature is worthy 
of a place in your Magazine, it is at your service for publication. 

The caterpillar is too well known to need any description, but 
it does not seem that the fly from which the caterpillar proceeds 
is : I am sure that it is not ; and that many people imagine that 
it corned from a moth or butterfly, which I know it does not ; 
qnd I am quite sure thai the following account is correct. Nor 
has there been, that I have ever seen, any published account 
how its '(|cpredations may be prevented ; and, from the obser- 
vations which will be presently made, if the suggested remedy 
should not prove effectual, it may open the subject to the minds 
of those who may discover something that wilt. 

In the first place, I will give the description from Sturt's 
^‘Natural History of Insects,*' 2. b. 166 : 

^ 98. Phalcena wavaria^ Gooseberry M. — Wings cipereous*j 
the upi)er ones with four abbreviated unequal black fascUk'^. 
Inhabits Europe. B. The caterpillar feeds on the currant arid 
gooseberry: it is somewhat hairy, green, and dotted with b^atrk f 
having a yellow line along the back, and two on the sidep. 
the middle of Mdy it goes into the ground, to chang)^ 
naked h^n-pointed pupaX* About the middle of 
inbttt''ap{ieaYs, whielk is veryicommoii.” 

' Nw ttib ifbove description is extremely impetfect^ as\ 

t ^Qlnf^US(^*n^vlng the appmance of being covered irkh 'f 

^ Taecm— a broad trans\ erse line. 
auretia 
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materially incorrect; at least for the southern and* warm part of 
Devonshire, where the fly from which this destructive iittle*ani^ 
mats process first appears about the latter end of March, ortlie 
beginning and throughout the month of April, just as the goose** 
berry leaves have attained a sufficient size for them to deposit 
their eggs on, and to supply their young with* food ; which eggs 
are invariably placed on the inside rib of the leaf, and the flies 
always first select those leaves nearest the ground^ which proi- 
ceed from the rank water-shoots in the middle of the bush (this 
is very material to be known, as nill hereafter appear); and, 
when these interior leaves are consumed, the caterpillars then 
gradually ascend, until the whole bush is denuded, and, conse- 
quently, the fruit spoiled. 

To those who arc unacquainted with the fly itself, a particular 
description of it may not be uninterestfng. The flies, if atten- 
tively observed, may be first seen in the latter end of March and 
the beginning of April, as before remarked ; but the first notice 
that we have of the destroying caterpillar is the skeleton leaves, 
and, when it has done most of its mischief, then people set about 
picking them off; but this, though it is a temporary relief, ta a 
troublesome task, and an endless and ineffectual remedy ; be^ 
cause, though many adult caterpillars are removed, there are tbou<^ 
sands still left behind in the egg, on the inside of the leaves, which 
cannot be discovered without turning every leaf upside downf: 
the eggs are then easily discovered, like as many little pearls, 
from a dozen to twenty in number, about the size of ptn^s heads, 
not round but oval, and whitish. It is seldom that the first stock 
of flies do much mischief ; the leaves grow too rapidly fbr the 
caterpillars to destroy, and they are supplied with suf&emt food 
until they drop into the ground ; they are then formed into the 
pupa ; from whence, after a short time, a second generation of 
flies are produced, who perform the same operations of increase 
and mischief as their parents, and soon to a third, a fourth, and 
fifth, when the season is favourable, until the approach of Whucf 
puts an end to their devastations. T-he last or autumnal cater- 
pillars fall into tlie grojund, where they remain in aureliu state 
imtirthe succeeding spring, I have sonie now by me in a box, 
that I put aside in October lost, whitb are .not yet changed inco 
the fly. In an unfavourable season, we seldom ^ any after the 
^first appearance* Upon the season, *tlien, and'^br causes; 
'perid all the first and successive o|ierations of this pernicious 
"mtle reptile, the name of which it is necessary to kUo^ before 
ati^ rethedy can be applied* 

Stur): seems to undeistand tba( the caterpiliac first ap« 
pears { the fact is, that the fly first appeal; as is agreeable to 
the nature ul all iiibcctb which iiudcigo the common transfoirim- 

hoit 
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t\on of the butterfly tiibe« I will endeavour to give ait exant 
description of the female fly. In the first place, it is a very 
stupid, little animal, that will allow itself to be caught ^without 
t^ie least difficulty : it has two horns or feelers; a head very' dark^ 
with two large eyes ; four transparent wings ; the body or car* 
case a light orange colour, when full of eggs not so large as a 
grain of wheat ; the shoulders dark, to which are affixed *six legs, 
three on a side, also orange colour, havin^three joints, five black 
spots on the last joint of each leg. It is a fly in every respect, 
having no reseipblance whatever to a moth or butterfly; and, with 
the exception of the horns or feelers, and yellow body, it is very 
much like the small house-fly, the wings being quite smooth and 
transparent, resembling fine isinglass, of a snuff-colour tint, and 
free of all that down or feather which covers the wings of butter- 
flies' and moths. Still it must be admitted to be among the 
genus of the moth or butterfly ; as they do not appear to take 
any food, and undergo the common transformation from the egg 
to the caterpillar, the aurelia, and the fly^. There is a black 
stripe on the outer part of the two largest wings. The whole 
insect is not above the third of an inch in length, which seems 
the more surprising, as it produces such a pernicious race of 
destructive caterpillars, at their full size nearly an inch long. 
Their habit is to perch on the outside of a gooseberry or currant 
leaf, and then inrtmediately to creep on the inside, when they di- 
rectly begin to drop their eggs on the ribs of the leaf. Thus, to 
a person who does not know the fly, and watch her motions, the 
the parent of these millions of insects is unknown ; and people 
wonder, as the cause is unseen, from whence and from what 
these ca^rpillars proceed : but something cannot come out of 
nothing. It is generally imagined that they proceed from a 
moth or butterfly; yet it is admitted that no moth or butterfly 
is ever seen about these bushes ; but the fact is, that the mother 
of all this mischief is the little fly which I have described. 

The above descriptipn is that of the female fly I accidentally 
saw perch on a leaf. A gentleman who was with me, and my- 
self, watched her operations, and she did not seem at all mo- 
lest^ at our moving the leaf, to see what she was about: we 
noted the time, and in eight days the eggs then deposited were 
hatched into c^r pillars. Thus, all the mischief is done in se- 
cret and quiet ^ and, whilst hundreds of these flies are in agar^ 
den, the cause is not known, and the injury is not see% until it 
becomes irremediable. When first hatched, they gnaw only ^he 
inside of the leaf ; but, as they get older and larger, ihay feed 

* A fly in entomology is an order of bisects, the dlstingufshiiig cUfarao* 
ter of whidi is, that their wings arc transparent. 15y this they are dtstin- 
giiised from moths, butterflie*^, &c.’ 


upon 
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upon the edge of the leaf, until the whole is consuthed, and then 
they retire by the stem to the next leaf; and so on, until every 
leaf is destroyed, in about a fortnight the caterpillars attain 
their full size, and then drop on the earth, — into which, or into 
the crevices of a wall, or other convenient place, they creep, 
where they are lost sight of, and are transformed into the pupa. 

The male fly is so very unlike the female, that, if I bad not 
seen them united, I should have taken it for a different species ; 
and I never saw this union but once. The body of the male is 
rather longer and darker than the female, and not larger than a 
common pin, and is much more alert and active; still it par- 
takes of the dulness of its mate, and will allow itself to be caught 
without any difficulty. 

During the growth of the caterpillar, it is needless to notice 
its extreme voracity ; the skeletons of the leaves are a sufficient 
proof of that fact*. The evil is the destruction of all the fruit, 
as a consequence of the destruction of the leaves. This is a dis- 
appointment to many, and worthy an inquiry of considerable 
magnitude; and this* has induced me to be so particular in the 
description of an animal in other respects only entitled to com- 
mon curiosity. But I know no in«ect, except the turnip flea, or 
fly, that is of so injurious a disposition as the gooseberry cater- 
pillar, and therefore I have given its history and nature in detail, 
that, if possible, its ravages may be prevented. 

Now as to the remedy: As the fly first makes its appearance 
in the latter of March and April, and afterwards, according to 
the season, or other causes which we are unacquainted with, 
appears throughout the summer, it strikes me that the only re- 
medy is by placing something about the stem, or among 
branches of the bush, the smell of which is obnoxious to the iliesy 
and which they will not approach ; and I have been assured, by 
a gentleman who had repeatedly made the experiment, that thq 
smell of coal-tar would, as he called it, keep off the caterpillars > 
the fact is, that it kept off the fly. His practice was to wrap a 
beam or twist of reed, strongly impregnated with this strong- 
scented bitumen, round the stem of iKe bush ; and no caterpil- 
lar touched a leaf. If there be np fly, there can be no cater- 
pillar, There was not a leaf eaten upon this gentleman’s busbes,^ 
wheff*ibll his neighbours’ were destroyec), and thf ffuit of course^ 
spoifeti, 

beatd of other remedies, — such as, soap-aud waters 

*'TIia]kksve I seen the fly piodUced from the caterpillar in ajboiy the 
nude an^ Smmie united, and the Ifnale lay her eggs, which caMe to catet- 
#9^ I have now several emeUa. flb thas^here can He fldubt 
that the caterpillar comes from the fly which has been described, an^ hot 
from a rngth or butterfly, as vs generally supposed.^ 

till own 
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thrown over the bushes, lime, and chimney-sQot, and a strong 
decoction of elder leaves ; but who can eat gooseberries and cur- 
rants after they have been besmeared with such filthy materials, 
whijch at best apply to the evil in part? But, if any one can 
discover a means of keeping off the fly by the smell of something 
which is disagreeable to it, it goes to the root of the evil at once; 
and there is nothing in the smeU of coal-tar which can excite a 
prejudice in the most delicate stomach. If this should not ge- 
nerally succeed), what has been said upon the subject may per- 
haps be the means of some of your chemical and philosophical 
correspondents finding out something that will. Black pepper 
keeps off the flies from meat, and it is by no means impossible 
that a discovery may be made to keep these flies from the goose- 
berry-bushes : for I am well assured, that there can be no ef- 
fectual remedy for this evil, but the discovery of something the 
effluvia of which will produce this effect : and the season is now 
approached when the attempt should not be neglected : for, if 
the first invasion succeeds in making a lodgement, it rosy not 
be ^o easy to prevent a second and a third from taking entire 
possession of all the bushes. It is upon this principle of creat- 
ing an offensive smell, that turnip-seed is recommended to he 
steeped in train-oil before it is sown ; and it is said to be a per- 
fect security against the bite of the turnip-fly. 

Totuess. J • Cm 


XC. On an Insect which is occasionally very injurious to Fruits 
Trees. By William Sx’uncb, Esq. F.L.Sm* 

Mr attention was first attracted to this insect some yeais ago, 
by observing small masses of saw-dust-Iike excrement, the usual 
indication of the presence of larvae, protruding from the edges of 
the cankered parts of a very diseased summer erpp/e-tree, of the 
name of which 1 am ignorant. On cutting off a portion of the 
wood, I found many small white larvae inhabiting cavities whigh 
they had excaiated between the bark and albuinum, and some- 
times wholly in the latter, upon which they seemed to feed* 
These laivae weie of different sizes, afid amongst them were se^ 
veraf chiysales, which havifig detached, and placed under %glasS| , 
they produced ine few days xhoTortrix IVoeberana^ a small 
very abundant i|i th^ garden, and thus proved to bp thejpfreit' 
of the larvss. 

I at fit St supposed thgt these insects, like many others^ ile^ 
posSfted'tk^ir eggfl only uppn parte the trees prevkrtMy diii^ 
eased'. Gveii on this suppoeilion, %\mr injurious effects would be 

* From the TrsnssQtfonji ef the London Horticultu^sl Sodeiy;*' 

very 
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very considerable, as it was clear that they e\»ery year greatly 
enlarged the extent of the canker, hot merely by devouring the 
neighbouring alburnum, but by forming numerous cells in it, 
winch when quitted by the chrysales are filled with water by 
every shower, and thus become the source of more speedy and 
extensive decay. Many of the cankers in the tree above alluded 
to, have eaten half-way through the small trunk and branches, 
which if not sheltered by a wall must have been long ago broken 
off by the wind. 

This tree is a remarkable example of the effect of partial de- 
cortication, as recommended by Dr.Darwin {Pkj/iologiay p.378), 
in inducing the production of flower instead of leaf-buds. Not 
only the bark. Cut half the trunk, as above observed, is eaten 
through in many places ; yet though a new twig is scarcely ever 
put forth, it never fails to be laden with blossom and fruit. Here 
I may observe that a similar result, as to the increased produce 
of fruit, and the paler green of the leaves, with that above re- 
ferred to by Dr. Darwin, I have myself Seen on a branch of a 
peer-tree, from which nearly a complete cyliiidei of bark had 
been gnawed by cattle. It was filled with fruit, while not a pear 
Was to be seen on the rest of the tree. 

Narrower examination, however, has shown me, that their 
attacks are by no means confined to the diseased parts of fruit- 
trees ; nor directed, as 1 at first conjectured, against the apple-- 
Iree only. Being more anxious to ascertain the ceconomy of an 
injurious insect, than desirous of preserving the tree which they 
•chfejfly attacked, I took no steps for extirpating them ; and they 
have, in consequence, (er,med to increase every year since I first 
observed them, and last year carried on their operations so ex- 
tensively, as to threaten more serious injury in return for my 
forbearance, than 1 had calculated upon. Not only were they 
more than usually abundant near the margins of all the old can- 
kers, but I observed their masses of excrement adhering, in every 
direction, to the surface of the healthiest pear- and app/ertrees 
in the garden; and wherever these indications appealed, the 
application of the knife aways detected the caterpillar beneath. 

It i^ thus evident that, where they abound, no other cause is 
wanting to generate canker and disease. Though their attacks 
upon the bark mid alburnum should not at first be extensively 
Injutious, the admission of water into their empty cells, and fre- 
tepetkipns of the mischief, must, in theefld, cause rotten- 
ness) and it is perhaps not improbable that to these insects 
'should be often primarily attributed the canker laid to the charge 

the eei4 Ur the mode d||sItivatIon. 

' After these prefatory riimkrks, I shall proceed to describe the 
inietat iff its different states^ adding such observations as hsve 

occurred 
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occurred to me upon its oeconotny^ and the most probable means 
of extirpating it. 

— I have never been able to detect any of these upon 
the parts of the tree where 1 conjecture they are laid ; but se- 
veral were deposited on the sides of a glass' jar, under which I 
had kept the two sexes from their first exclusion. They are 
lentiform, flat below, slightly convex above, smooth, pale red in 
the middle, with a white and apparently membranous margin. 
Altogether they very much resemble the seeds of the common 
garden stocky except that they are not above one- fourth of the 
size ; and they presented an appearance so very dissimilar to 
that of the eggs of insects in general, that 1 for some time 
overlooked them. 

Larva . — The eggs above mentioned not having produced any 
larvae, I am unable to say any thing as to the precise period at 
which .they are hatched ; but from observations made on those 
found in the fruit-trees, 1 conjecture that they appear very shortly 
after the eggs are lafo, and immediately proceed to insinuate 
themselves beneath the bark. When full grown, they are from 
four lines to half an inch long, and about a line broad; and 
wholly of a dull semi-transparent white colour, except the head, 
which is pale chesnut, which with the adjoining segment is also 
sometimes tinged. In some specimens, an obscure reddish line 
runs along the body, which is owing to the red colour of the fluid 
contained in it. The body, besides the head, consists of twelve 
segments, which, owing to the wrinkles in the three first, are not 
very easily counted. To each of the three first segments l)elow, 
are affixed the usual pair of clawed feet, the claws of which are 
sometimes yellowish ; and a pair of tubercular or false feet, as 
they4r6 often called, are attached to the 6th, 7th, 8th, 9th, and 
12th (or last) segments : so that in all the insect has, as is usual 
in this tribe, sixteen feet ; six clawed, and ten tubercular. Each 
of the segments above, is furnished with from four to six slightly 
elevated protuberances or mamillae, more polished than the rest 
of the body, of a rather darker colour, and having one and 
sometimes two short stiff white hairs proceeding from each. ^ As 
these mamillie seem to furnish the best characters for discrimi- 
nating-thesc larvae from others of the same tribe closely allied to 
thUin, it will be necessary to advert to their number and posktoft 
more narrow!]^ > ’ . 

There are none on the first segment. On i\ie eecon^ third, 
are four placed in a transverse line: and each of 
^fihe remaining segments, that is, the fourth t^the eleycntb 
inclusive, are six, one on each i|||||i and four in |l|||[r middle, 
^forming 4 i^quare, of which the two wftrior arc larger andiiiearer 
^te^iMteh other tbah the^ two posleiiej. * jIt is to be ob;.t^vef{yd|iat 
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this description applies only to the lack of the larva, as both the 
belly and sides have other similar inainillx, which it is unneces- 
sary to particularize. The period in which these insects exist 
in the larva state, is, as far as my observations extend, about a 
year ; during the whole of which, except in winter, when they 
probably lie torpid, they arc employed in boring into the bark 
and alburnum. As the female moth seems to deposit her eggs 
through the whole summer, the larvae may be alw'ays met with, 
and of very different sizes. 

Chrysalis . — The larvae which are then full grown, and these 
are the greater number, assume the state of chrysalis about the 
latter end of May, soon after which time maiiy ot the empty husks 
from which the moths have escaped, may be seen projecting 
from the bark : and from this period, to the end of summer, 
others, lying still undisclosed within their silk-lined cavities, are 
found on cutting into the wood. The chrysalis has the usual 
sub-conical shape of those of the tribe ofTortnees. It is about 
one-third of an inch long, and a line broad in the widest part ; 
of a pale yellow colour when first disengaged from the larva, but 
nearly brown w'hen mature ; and smooth, except that each ab- 
dominal segment is set with two transverse lines of acultiy or lit- 
tle teeth, pointing towards the tail, of which those in the line 
nearest the head are larger and few'cr in number than those in the 
line next the tail. These aculciy which are found in the chrysalis 
of most species of TortriXj evidently serve for enabling the insect, 
when in this state, to move itself to the entrance of the orifice in 
the bark, previously to escaping in its perfect form. The tail, 
when viewed under a lens, is found to be furnished with seven 
or eight minute hooks. 

Perfect Insect. — After remaining in the chrysalis state about 
ten days, the moth breaks forth. Of this the following is a de- 
scription : 

Tortrix Wcebebana. 

T.— Upper wings chocolate-brown, variegated with orange and 
silver streaks. 

Pyralis Woeberana. Fahricius Mant. Ins. II. p. 230. n® 52. 

— Ent. Syst. III. ii. p. 259. ti® 71. 

Tortrix Woeberana. IViener Verzeichniss^ 4to edit. 126. 9.; 
6vo edit. II. 43. Fam. £. it' 9. — Haworth Lepidopt. 
Brit. p. 457 j n^20\. 

Phalaena Tortrix Woeberana. Gmelin Syst. Nat. I. p. 2511.— 
Turton^s Translation, III. p. 350. — Brahm Insekten Ka^ 
lender II. p.2o2. — De Fillers Eni. Linn. IV. 

p. 5.2«>. 

Tortrix Hidnvr Schmet. Tort. 32. 6. 

Dc^ 
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Description. — Head brown, margined behind with orange. 
Proboscis short, pale yellow, spirally convoluted between the 
pff/pi, which are large, subtriangular, yellow, the apex and mi- 
nute terminal joint black. Antehnce one-third the length of 
the body, setaceous, not pectinate, brown, the first joint, which 
is thicker than the rest, yellow. Thorax brown, with two inter- 
rupted irregular transverse bars of orange. Upper-ivings brown, 
beautifully variegated with many irregular streaks of orange, and 
a few of silver. The silver streaks are situate chiefly next the 
margin : one just above the middle of the wing, anteriorly di- 
viding into a fork, whose ends approach the margin ; another 
below the middle, extending in a curved direction nearly to the 
apex, and sending off anteriorly two or three branches towards 
the margin. These silver lines are margined with orange, as are 
two other short transverse silver lines near the inner angle of the 
apex of the wing, which include a small silver spot, and two 
longitudinal orange bars. Besides numerous orange streaks and 
marks, which it is unnecessary to describe minutely, the wings 
are characterized at the outer margins by about six short oblique 
yellow spots. At the apex they are fringed with brown cilia, 
which in some lights have a metallic shade, and are interrupted 
by two longitudinal bars of yellow cilia. Under^wings^ above 
wholly of a brownish black, except at the outer margin from the 
base to the middle, where they are white. At the apex they arc 
fringed with cilia, white at the apex, and circumscribed just 
above the brown base with a very fine and almost imperceptible 
white line. Under-side of body and legs of a silvery or 
pearly white ; the tibice and tarsi of the latter ringed with black. 
Length of the body about one- third of an inch ; of the wings, 
when expanded, from half to three-quarters of an inch. 

Long as the above description may seem, it will not be deemed 
too minute by any one acquainted with the difficulty of discri- 
minating many of the minuter species of this tribe of insects; 
nor could I have contracted it consistently with the object 1 have 
ill view, that of enabling any gardener to recognise the moth in 
question. 

How long these moths live after being excluded from the 
chrysalis, I am not able to say ; but from analogy, and the cir- 
cumstance that some which I reared under a glass jar did not 
survive above a week, I conclude their term of existence^ doeS' 
not much exceed that period. Hence, I find thein^ in my 
garden from May to the middle of August, it is clear that they 
are not, like many other insects, confined to one term of exclu- 
sion, but are issuing from the cbM|alis throughout the whole 
summer : in greater number, howTOT, in June than afterwards. 
I||i the day-time they usually remain sitting at rest on the trunks 

3K2 and 
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and branches of the trees from which they have emerged ; flying 
about) like other inothS) only in the night. The sexes, judging 
from those I reared under glass, copulate soon after their ex« 
elusion from the chiy^alis; and as the female, as remarked by 
Brahm, is not provided with any instrument for piercing the 
bark) it is probable that she deposits her eggs on the outside of 
it) the young larvse subsequently making their way into the tree. 

The only work in which 1 have found any allusion to the 
oeconomv of this insect, is a Geiman publication, Brahm's In- 
sekien Kalender. In this it is biiefly observed, that the larvm 
winter in the trunks of apricot^ and almond-trees^ upon the sap 
of which they are supposed to live, and to i^hich it is conjec- 
tured they are very injurious. 

With regaid to the best mode of destioving these insects, 
when their attacks aie injurious, I ha\e nothing better to offer 
than a few imperfect hints. The first and most essential process 
evidently is, to cut au ay the edges of the cankers where they 
aie chiefly found, making the wound sn^th, and covering it 
with any composition likely to prevent the moth from depositing 
her eggs theie again. One precaution is necessaiy, to put into 
boiling water, or bury at a consideiable depth, the cut out pieces 
of decayed bark containing the larvae; which, if left near the 
tree, would soon crawl fiorn their holes and remount it; thus de- 
feating the labour of the horticulturist, who, often, from neg- 
lecting a blight additional trouble, lobCs the benefit of more pain- 
ful exertions. 

Rdsell tells us {InsekUn Belusti^un^y I. iv. 171 ) that the 
Geiman gardener**, after collecting from their cabbages, with 
unwearied industr), whole baskets full of the destructive Noctua 
Brassicee^ bury them in a shallow hole in the earth ; thus un* 
wittingly couriieiacting their object in the most effectual w»ay. 
For as this insect naturally undergoes its metamorphosis under 
ground, and many of the larvae are full grown, they assuine^the 
chrysalis form in the hole into which they have been thrown, 
and ill a few wrecks emeige in the moth state, ready to lay thou- 
sands of eggs foi a new bi ood. 

Where the larsae arc found to have insinuated themselves ge- 
nerally into the rough bark of old trees, it would piobahly be 
advisable to adopt Mr. Knight’s judicious recommendation on an* 
other occasion, and scrape off the whole of the Ijfeless bark, and 
such portions of the alburnum as are injured ; a process which, 
there can be no doubt, would be advantageous to the tree in 
other respects pointed dut by Mr. Knight. Where projecting 
sawodust-like masses show^hat the larva has attacked even 
smtioth-bavked Itees, the imrtion of a blunt prtcicer into the 
hole wouldiprobkbly, in most cases, suffice to destroy it, and do 

less 
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less injury to the tree than suffering it to attain its growth. But 
the mode which I should recommend in this, as in the case of 
almost all insects injurious to the horticulturist, is to employ 
children in the summer months to destroy the moths themselves^ 
giving a small premium for every ten or twenty they collect ; and 
increasing it as the numbers become lessened. When taught 
where to look for them, they would discover numbers on the bark 
of the trees ; and, if provided with gauze clasp-nets, would find it 
a most healthy and interesting occupation to catch them when 
made to fly by shaking the trees and bushes in which they re- 
pose. The destruction of every female moth, before the depo- 
sition of its eggs, may be fairly calculated to prevent the exist- 
ence of some hundreds of larvae ; and thus in any garden not in 
the neighbourhood of others where the same methods are neg- 
lected, the whole race might in a few years be extirpated. 


XCI. On a new Method of determining the Latitude of a 
Place by Observations of the Pole-Star. By Francis Daily, 
Esq. F.fl.S* 

It is well known that the usual mode of determining the lati- 
tude of a place is by observing the zenith distance, or the alti- 
tude, of the sun or certain of the fixed stars at the precise mo- 
ment of their passing the meridian. But, although this point of 
time might appear the most favourable for such observations, 
yet, by the assistance of a refined analysis, the modern astrono- 
mer has been enabled to extend the period of such observations 
to several minutes on each side of the meridian ; and the results 
aie, by the help of certain tables constructed for that purpose, 
rendered as correct as those which are taken immediately at 
the time of culmination. 

Of all the stars which have been observed for this purpose, 
none have engrossed so much the attention of astronomers, as 
the pole-star: and, in fact, it is almost the only one which is 
now resorted to on such occasions. Its proximity to the pole 
renders it highly favourable for such observations in this hemi- 
sphere; it being on that account, and from its magnitude, visi- 
ble (with telescopes of no very considerable power) at all times 
of th^ year, kf day as well as by night. 

But there is arother important advantage to be derived from 
its small polar distance, which, till of late years, appears" to have 
escaped the attention of astronomers; and which it is my ob- 
ject, in thej»present communication, to point out to those who 
may not hasie considered the subjett: yiz. tha$,the latitude of a 

• Commtmicstcd by the Author. 
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place may be deterininecl with the greatest accuracy, by observ- 
ing the altitude of the pole-star, at any part of its diurnal re- 
volution. 

In t\\e2^itschfiftf iirj4stronomWy vol. iii. page 208, published 
in 1817, M. Littrow has drawn the attention of astronomers to 
this subject; and given a formula for determining the correct lati- 
tude of the place from the observed altitude of the pole-star, at 
any hour of the day or night. He has afterwards pursued the 
subject in various other publications, and in the Correspondance 
Astronomlquc of M. Zach, vol. iv. page 370, he has the fol- 
lowing passages : ** From time immemorial we have been con- 

tented with taking the meridian altitude of the pole-star at the 
two moments of its passing the meridian in 24 hours. These 
two points are, without doubt, the most favourable for deter- 
mining the latitude of the place of observation, independent of the 
declination of the star. Of late years, it has been proposed to 
take the altitude of this star at the time of its greatest elonga- 
tion from the meridian, either east or west : hut these two 
points are still less favourable, particularly if the time is not de- 
termined vsdth the greatest rigour ; and it appears to me that 
every other point of the parallel of this star is preferable to these 
tw^o, as I shall here endeavour to demonstrate.^* M. Littrow 
then inserts a formula for this purpose, which is the same as 
that given in the Zekschrift fur Astronomic: but which is dif- 
ferent from that to which 1 shall presently allude. He after- 
wards proceeds thus : 

“ We see, by this, that an error in the observed zenith di- 
stance produces every where nearly the same error in the lati- 
tude ; which is also the case in the meridional passages ; and 
which therefore, in this respect, have no preference over any 
other part of the parwillel of this star. As to the error in fiorth 
polar distance j there is little to fear on this point, since the po- 
sition of the pole-star is now well determined ; and moreover the 
error in latitude which would result therefrom is even less in 
every other point of the parallel than in the meridional passages, 
which thus appear the least advantageous. Let us now consider 
the error in the time. It is true that this error does not in- 
fluence the observations made on the meridian ; and therefore 
they may seem preferable to any other. But it is easy to see 
that an error in time has a very trifling effect on the latitude in 
any part of the parallel. Suppose the error in time to be one 
second (or 15 seconds in arc) we shall have for 

the horary angles . • 4** 2*^ 

the errors in latitude . . 0'',4 0",3 0"2. 

Every practical astronomer knows that an error of 0",4 in arc 
is inappreciable, that it is impossible to answer for it in our 
. ' largest 
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largest circles and with the most perfect instruments. Besides, 
we have always the means of eliminating this error : wc have 
only to take the altitudes at an equal distance on the opposite 
side of the meridian, and the error destroys itself.” 

“ We see therefore, in every view of the case, that in point 
of accuracy, it is indifferent whether we^ observe the pole-star 
at the time of its mlminatim^ or at any other point of its pa- 
rallel, But for the convenience of the observer, and the infinite 
advantage of being able to collect in a short time an immense 
number of good observations for the latitude of the place, this 
latter method seems preferable to all others. The observer does 
not depend on a single instant, which presents itself only once 
in 12 or 24 hours, and of which he may be deprived by the 
weather, a passing cloud, or some other untoward circumstance. 
By the method here proposea he may at any time he thinks 
proper take the altitude of the star, by day or by night, if the 
weather permit, and if he have time and opportunity : and he 
can thus in 24 hours make as many observations as he pleases, 
and collect in this interval a great number of latitudes.” 

The advantages thus detailed by M. Littrow must be evident 
to every practical astronomer; and have since engaged the at- 
tention of several mathematicians. In Bode’s AstronomUche 
Jahrbuch for 1823, Dr. Dirksen has also given a formula for de- 
ducing the latitude from such observations. And in M. Zach’s 
Corre^pondance Astronomiquey vol. v. page 308, Mr. Horner 
has deduced another formula for the same purpose. In vol. vi. 
page 7I9 of the same work, M. Littrow asserts that the formula 
of Dr. Dirksen is erroneous, and that Mr. Horner’s might be 
much simplified. He also states that it appears that M. Schu- 
macher has calculated his tables for finding the latitude by the 
pole-star, inserted in his Ephemeris of the planets, from a for- 
mula similar to that of Dr. Dirksen. Indeed, the argument not 
only of one of M. Schumacher’s tables, but also of Mr. Horner’s, 
is the latitude of the place; which is, in fact, the very quantity 
sought. This remark will probably attract the attention of the.8e 
astronomers, and induce them to revise their formulae. The 
formula, ultimately adopted by M. Littrow, is investigated as 
follows : 

I.et p be the ajpparent polar distance of the star, z the ob- 
served zenith distance of the star, / the horary angle of the star, 
or the sidereal time elapsed since the moment of its upper cul- 
mination, and the height of the equator or the co-latitude of 
the place: and make a; (= the correction) equal to 4^ — 
Then, by spherical trigonometry, we shall have 

cos z — cos p. cos («+.r) — sin p, sin (s+.r). cos f ai 0. ‘ 



4^8 On a new Method tfd^ermining the Latitude 
Kdttdqg,tbe sine and, cosine. <)f <ind potting 

t i 9 

2 tan— 1 — tan* — 

sin X a» and coaf t tsi ^ 

14 .tan*-|. ^ 

ve shalV by neglecting the fqurth fiifth gnweri (which m 
may safely do) have 

tan ss: I sfn p. cos t 

<1 atn* p. am* to cot a 
+ ^ sin* p. cos /. (1 + sin® /) 

whence^ by a very simple transformation^ we have ih§ correction, 
X as p. cos i — • i p*. sill* ^ p*. aiO* /• cos i 

which is the expression required: hnd which, for at! ebscfva« 
tions of the pole-star, is correct as far as pS This formuti is verjr 
easy to calculate: and still more easy to reduce into tables/* 

M. Littrow then goes on tosthte that/for a fixed observatory^ 
we may put into one tabh^ the last two terms of this expression, 

for aR the values of i} viz. by mahing A ss ^ sin* /. cot z — 

sin* to cos /. Whence we shall have z + p* cifs ^ — A. 

But, he seems to have forgotten that z also isvarijtble; which 
would render a table of this kind (even for a fixed observatory) 
more extensive than is necessary. The most convenient mode 
of arranging such tables appears to be as followai^ 

B = 4sm*/ 


$ 


sin* / 


wtience we shall have 

=s z (p 4C) cos / — B cof^. 

order to render this method more convenient in practiipe, 
f )iave computed the values of B and C for every ten minutes ; 
wlfiifti i^e inserted in the two small tables annexed: and which 
Ufilji^be found tabe soniewhat different t)vqse given by 
{Littrow. I have assumed the north of (ho 

8t;gritQ Ve 1® 38': but, as the mean north. 

cops^antly decreasing, I have subjofp(|d tlfo 

iu the tables must bq in^t||[died> wbektl „ 
ttOr>»|lWMren» polar Astance is at IM|V 
stated. The observer will adopt or reject these correcticqiSjiapr> 
cordii|g to thttdegicc of accuracy icquircd. 


For 



of a Place ly Obserkioitons ef the Pole-Star. 449 

For nautical purpo8e«| the correction has been sometimes 
assumed equal to p«co8 ^ only; and in this manner it has been 
inserted in several books of navigation. But it would be more 

proper to add M. Littrow’e second term sin* /• cot z* His 

last term is wholly insensible at sea. 

The time denoted by t is the horary angle of the star^ or the 
sidereal time elapsed since the star passed the meridian. If S 
denote the correct sidereal time at which the observation wn 
made, and M. denote the apparent right ascension of the star on 
the day of observation ; then will f ss (S — jR) : noting always 
to increase S by 24^, if it should be less than M. The appa*- 
rent right ascension and north polar distance of the pole-star, 
for every tenth day of the year, may be obtained from the Nau* 
tical Almanac* 

I shall now subjoin an example of the use and application of 
these tables. Let p cs P. 3^: z s 39^ 12^. 16'', 4 j and / ss 
4** = 60®. 

O , «. y // Logarithm. 

pt= 1.38.0,00 Bs 0.*l, 2,86= 1.7983052 

Ccs 1,19 cot 39.12.16,40=10.0884646 

*■ ■ ■ 1 • J[dOSaTttkm» 

US. 1,19=3.7694653 1.17,05= 1.8867698 

CCS 60. 0. 0,00 = 9.6989700 

0.49. 0,5il =3.4684353 
z = 39.12.16,40 


40. 1.16,99 
^ 1.17,06 


^ 7 39.59.59,91 

Which is the same as the value deduced from the rigorous 
formula, » = tan p. cos t 

V/i \ co*ti.eM* 

cos = . 

• caap 

M. Littrow hail Stated that the value of M, which he has 
deduced from theterm L must be multiplied by 1'09 

for ^vety one minute in the north polar distance 

of tho atar. frue, within certain limits ; but he has 

ttMleat4#toa||^4Sa his value of N ought, ftw the tame reaw 
son, b be mtitUp^ bv 1*03, in older to obtain the edtreeC 
values. The trimg di^renee which existe between unr ntuHs 
in the preceding exiuiple, is piibcipally Ovnng to this slight cor- 
rection. 

Vol. 59. No.290. June 1822. 
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4^ II by Olsfivatm^ oj the Pole-Star, 
Tabli! U. 

' Correctityrw oi B and i\ * ' ' 


Aitfument ja 
N.PI) of the 
Pole-Star 

Multipiiri ot 

B 1 (’ 

* J 

K37.50 

•997 

•99.> 

40 

•f)93 

•990 

30 

•990 

•DS5 

20 

•f86 

•980 

10 

•98;i 

•975 

hS7. 0 

•980 

•970 

1.3(i. rrO 

•970 

•96.5 

' 40 

-973 

•960 

30 

•970 

•95.5 

20 

•966 

•950 

10 

•963 

•945 

1.36. 0 

•960 

•940 

1.35. 50> 

•9.>7 ' 

•935 

. » 

•95» 

•9.30 

30 

•9.>0 

•926 

20 

946 

•9-21 

10 

•943 

•916 

h'33. 0 

•940 

•911 


jdcil. Experiments on (he Combination of Acetic Acid and AU 
I cohol with volatile Oils. By M. VAVQVhus *. | 

i E^cp, U — ^Eighty parts ofvolatdeoil of lavender were mixel 
w ch 80 parts of acetic acid; the areometer at 10”« 
si aking the mixture smartly for a considerable time to perfect 
tl e union of the two liquids^ it was left to settle* When agaii 
63 amined and separated, the oil was found to occupy 125 partn 
ai d the acid only occupied 35 ; the latter had therefore lost di 
p\ TCs>*andJthmoil had acquired 45 parts. | 

Exp. 2.~Eigt|ty'parta el the same oil were joined to the 
3i parts of aeeti|L»ilcid remaining, and after mixing and sepal 
ri ;ing as in the preceding experiment, the oil was found to ocf 
cup y ’^ 1 ' 18 ' twi y / li t id the add was ie?toccd 'to 5 ; ko ihdt this 
time the 80 parts of oil absorbed only 30 parts of acid. 

* FVom the Aitnalet de Chmtie for March 1822. 
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4Si IjXperiment^ an ihe Ctmlination of Acetic Ac td 

] think that if the oil ban <)n)y abeorbed this time 30 parth of 
wsM in {>1ace of 45, it ia dwin^ (Srobabty to the acid having b^- 
enme more aqueous, and Hietefore less At for mixing with the 
oih Of the lOO parts of acetic acid employed for this experi-* 
ment, there were six pbrts which touhl not ccmihine with the oih 
This remnant of the acid had acquired a yellow eobor : its taste 
was still very acid, ahd its odour indicated that it Contained much 
oil. Ih fact, when a drop of this acid was put in water, it fell 
to the bottom, and the oil sepaiated and mounted to the sur- 
face. 

In this experiment, the acetic acid and oil formed two com** 
pounds of unequal proportions ; one in which there was an ex- 
cess of oil, the other in which there was more acid than oil. It 
appears from this experiment, that 100 parts of oil of lavender 
can absorb 56 parts of acetic acid ; but as the portion of vinegar 
which remains, holds in solution a certain quantity Of oil not 
easy to be estimated, it may^be coUhluded that 50 parts of vine- 
gar will saturate 100 of oil, that is to say, one portion of add 
fer two portions of oil, 

Exp. 3, — To know if water could separate acetic acid from 
oil, 50 parts of the compound richest in oil, and 55 partt of 
water, were well shaken together for a long time# It was then 
found that the bulk of the oil Was reduced to 35, while that of 
the water bad been augmented 15 : the oil however was Still 
acid } in fact, it contained three parts of acetic acid. 

Twenty parts of the same compound were shaken with SO parts 
of water ; the oil on settling had lost eight, and the water was 
augment^ m the same proportion. In this experiment, the 
water had abstracted from the oil the whole of thb acid which 
iteoiitiiiited, and had absorbed also a little oil, siticothe 20 parts 
of the compound contained but 7*2 of acid, and thsrewas a toss 
of <8, 

WheW*the acetic acid is pure,tlie oil can absorb itahtirisly; 
hsudf it eODtalns a portion of water, were*it'ontyii5 
part will remain which the oil cannot seise opoa^ sO that^lhe 
part of the acetic acid which does not comhteta with the 
4;oinainst’tecessarily a greater quantity of WkM'^lhaxi vinegar 
fmlriaUa*to the operation, 

M>tThisqiroperty whkh vinegar pesses$esyef<e0ltttdiMg^vrifn^ 

JdlilebTl, pugbtnot to cause any surprise^ 

with what facility this acid imbibes the od^m 4|^*3ptalViev^ 

Effects nearly similar are produced when camphor is dissolved 
in nitric acid, and also in acetic acid ; that is to say, the cam- 
phor seizes on the pure part of the acids, and leaves another 
watery portion which was previously combined with the whole 

of 
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md Alcohol with volaltle Oils. 433 

of th« , The greahPr (|«a9tity oC caaiphoi^ the (esa ia 
tlw! portion of acid remuning.with the water ; the leHtee eon- 
tauis also a small quantity of cainpbar« but that which water 
cannot separate : this quantity of caqipbor ought tq be nearly 
the same as that which remains in the amdulated water, w^ 
oil fif camphor is decomposed by water. 

These efleets are not,conhaed tAgreasy bodies and to acidai 
they occur eqpally between alcohol and these samejpeasy bo> 
dies. 

Having long ago been applied to by the Begie des Oclrois de 
PariSf to know whether it be possible to introduce under colour 
of essenees, turpentine Sot exempt, 0 certain quantity of alco- 
hol (a fraud which can only be ejected by the meuufaoturen of 
varntsbes), I made on this subject some experiments^ which 
proved to me, that a certain quantity of alcohol can be mixed 
withesstucesi without our being aide to detect it by the ordinary 
meansi because, as long as the bulk of alcolxd does not exceed 
that of oih the mixture, or combieatipn will not be disturbed by 
water, and the odour will be masked by that of the essence which 
is srrpngest, 

1 have repeated lately some efi ttwsa experiments ; the fol- 
lowing are the results : t 

Estp> 1>— 100 i^its of volalnle'oil of tnrpentine and 20 parts 
of alcohol mixed together, did not sepoiate on bong left to set- 
tle. and formed a homogeneous body : this effect is produced by 
tjie solution of the alcohol in the oil j for one portion of alcohol 
cannot dissolve five parts of oil. 

Exp. 2. --The above mixture, shaken for a long time, and at 
intervals wHht water added, was reduced to 108. The water 
had thmefiirA abstracted 12 parts of alcohol from the oil, and 
the ml bad preserved 8. 

Oil of turpentine may therefoic contain a twelfth of its bidk 
of alccdiol uwbottt its being liable to be perceived, unless H lie 
thceugh,tbaapeeifie which is a little (Uminished: be«r- 

e(ter^.if the Iwmu are repeated enough, the whole of the alcohol 
may he at lastjseperated from the oil. 

, The mixtere oc combination of 100 parts of oil of tunwatine, 
and 20 parts of alcohol, is not disturbed by watery bait when 
pnunsdinpailiWa^ end slightly agitated, a portion of the dbehol 
iilMliblJMenlo,jdetecb itself, and to form, in uniting withiithe 
water, «oaMk<i|^ marked streaks. 
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XCIII. Nolices reipeciing New B^oks. 

Recently published. 

Travei.s in Syila and Mount Sinai. By the late John Lewis 
Burckhardt; viz, — 1. A Journey from Afq)po to Damascm.i 
-^2. A Tour in the District of Mount Libaniis and Antiiibaniis. 
—3. A Tour in the Hauran. — 4. A Second Tour in the Haiirah. 
— 5. A Journey from Damascus^ through Arabia Petraen, and tile 
Desert of El Ty, to Cairo.— 6. A Tour in the Peninsula of Mount 
Sinai, with a Map. 4to, 2L Ss. 

Remarks touching Geography, especially that of the British 
Isles. By* Mela Britannicus. 8vo. 10^. 6(L 

Travels along the Mediteiranean, and Parts adjacent, extend*’ 
ing as far as the second Cataract of the Nile. Jerusalem, Danms* 
cus, Balbec, Constantinople, Athens, Joannina, the loniainlsl^; 
Sicily, Malta, and Naples, in the years 1816, I817i nnd 
in company with the Earl of Beimoro. By Robert RichardstAi. 

2 vols. 8vo. 1/. 4?. 

The Biitish Gallery of Pictures, selected from the most ad* 
mired productions of the Old Masters in Great Britain: with de- 
scriptions, &c. By the late Henry Tresham, R.A. and VV. Y.Ott- 
ley, Esq. F.S.A. 4to. 12/. 12r. extra boards; proofs India 
paper, 25f. 4.f.; colouicd in imitation of the original pictures, 
151/. 45. in Russia. 

Engravings of the Marquis of Stafford’s Collection of Pictures. 
With Remarks, &c. 4 vols, 4to. S5/« 14i. bds. ^ proofs, 7 !/• 9s. } 
finely coloured, &c. 178/. 10s. 

An Inquiry into the Principles of Beauty in Grecian Archi- 
tecture ; with an Historical View of the Rise and Progress of the 
Art in Greece, By George, Earl of Aberdeen* K.T. &c. Post 
8vo. 

A System of Mechanical Philosophy. By the late John Ro-^ 
bison, LL.D-, Professor of Natural Philosophy in the University, 
and Secretary to the Royal Society, of Edinburgh, By Difvi^ 
Brewsjtcr, LL.D., F.R.S.E. Four exceedingly large'and cloaely* 
printed volumes, 8vo. with Notes and 30 Plates. 41* 

A new Theory of the Tides; showing what is the immediate 
Cause of' the Ph<enomenon ; and which has hitherto been 
looked by Philosophers. By Captain Forman, R.N. 8vo. 

A Monograph on the British Grasses. By (Seorge Grave^ 
F.L^I^,. JSou IL 45- 6d. aud 6s. 

lectures 00 the Elements of Botany. Part I. By Anthrony ** 
Todd. Thomson, F.L.S. 8vo. 

We (bf^ve been dilatory in noticing the appearanqe ofhftifRl) 
VOLUME, as ail Appendix (in two Parts) to Mr. Rwtoii^s valuJ- 

able 
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able Midland Fidra^ We cennot withhold our acknowledge- 
ment of the faithful industry and botanical accuracy displayed 
by its respectable Author. This third volume^ Price If. 105.« is 
embellished with thirty coloured Engravings. 


Preparing for Publication. 

AJ^i;s|ory of a aevere Case of Neuralgia, commonly called Tic 
DQuharem:^ occupying the Nerves of tlie Right 'Fhigh, Leg aiid 
Foot^ successfully treated ; with stune Obscivations on that Com- 
plain^p and on its Causes as they vary in different Individuals. 
By G. D. Yeats, M.D. F.ll.S. Fellow of the Royal College of 
Physicians, &c. &:c. 

A Treatise on the Morbid Respiration of Domestic Animals, 
illustrative of the Diseases of the Organs of Respiration in Horses, 
Cows, Sheep, and Dogs, with the most approved Methods of 
Treatment, including a variety of Cases and Dissections. By 
Edward Causer, Surgeon, late Vcteiinary Surgeon to His Ma- 
jcibty’s 4th Regiment of Diagoons. 


XCIV. Proceedings of Lem tied Societies. 

ROYAL SOaRTY. 

April 25 . — ^On the Mechanism of the Spine, bv Mr. Earle. 

Obhervations on the Eclipse of August 1821, bvlWr. DaHCs. 

May 2.-^n the Neivcs which associate the ^iwclc4 of the 
Chest iu the Actions of Breathing, Speaking, and E\prcssion, 
by Charles Btdl, Esq. 

A abort Account of some Appearances iti the Moon on the 
21th of April, by Mi« Lawson. 

tJtfAy 9^^t!xperimcnts and Observation's on the Newiy Pitch- 
stone, and on the artificial Foiniatiou of Pumice, hy the Right 
llodl Knox. 

May the Changes which the Egg tuidcrgoes during 

Ifl0ub4tioi^ by SrrE. Home, Bait. 

bfajr 23r^Oti the Mathematical Laws of Electro-magnctii»m, 
by P. Barlow, Esq. 

>Heights of Place; in the Trigonometrical SurVev. bv 

B#£«9aib 

(^^OROROMICAL society of LONDON. 

Triday, June 14.~Two papers were read from Mr.GOmperw: ! 
meriiod of mvebtigating the 
pressing the Aberration of Light : the othei being li 

an the Jiicans ol eoircciifi?; iUi crrtJis dTasi/o- 
by certain niathctnath ah^ypic'Aions. 
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4r)6 Astrono77iical Society. 

A paper was also read from Mr. Bevan on the practicability 
of determining the difference of longitude between two places 
not far distant from each other^ by observing flashes of lightning. 
It seems to us^ however^ that the mode adopted on the Con- 
tinent, by firing loose gunpowder at certain intervals, is much 
preferable. 

A paper was likewise read from M. Lit trow of Vienna, point- 
ing out certain anomalies in the north polar distance of the 
principal fixed stars. It appears that the instruments recently 
made by Reichenbach, for the observatories of Konigsberg, 
Vienna, Gottingen, &c. give the north polar distances of those 
stars greater, by 4 or 5 seconds, than the larger instruments at 
Greenwich, Dublin, Palermo, &c. This subject is one of great 
interest at the present moment : and we wait, with much im- 
patience, the publication of this memoir. 

The next and last paper was by Mr. Babbage, relative to a 
new invention in machinery, by which not only the usual lo- 
garithms, but also various other mathematical and astronomical 
tables might be formed, and the types thereof set up without 
the possibility of an error throughout the whole process. This 
discovery we consider as one of the finest in modern timer ; and 
(like the invention of the steam-engine in its application to the 
arts) it bids fair to open a new era in science. The object, which 
Mr. Babbage had first in view, was to form an engine which 
should express any series of numbers whose first, second, thinl, 
Ac, differences were c(|ual to 0 ; and which he has con^pletcl^ 
effec^d. To those who are acquainted with the method of dif- 
ferences, it will be evident that such series would embrace not 
only the coinnion logarithins of numbers, the logarithms of sines, 
tangents, &c. ; but likewise the natural sines, tangents, &c. 
whence its application to the formation of astronomical tables 
may be readily conceived. But, in the . pursuit of this inquiry, 
Mr. Babbage found that many new views of the subject arose ; 
and that the engine was not confined to the expression of scries 
whose ultimate dilfcrcnces were constant: but that it would 
form tahlfi^, not dependent on that law ; and whose differences 
could not be denoted by any analytical expression* 

Since the meeting of the Society wc ha;Ve been favoured witli 
a sight of this engine : which is very simple in its construction, 
and may be put in motion by a child. Mr; Babbage composed 
in our presence a long series of square aumberei^ and likewise 
the first forty terms of the series of numbers oil, the 

formula (x* + x +4^^ ) > of which are primes, aiid wliich were 
formed as expeditiously as a person could wtite them down. 
When wc consider the numerous errors^ to which all tables are 
liable, nut only in their original cuminituErbi),but also in composing 

them 
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tlictn foi tlie press, as Well as the various accidents to which 'the 
type is exposed ip passing through the hands of the various 
Woiknien of whfcll sources of error are completely obviated 
by the present contrivance); We cannot sufficiently congratulate 
our readers 6ii so valuable on acquisition, which we trust will be 
secured to this country by the liberal protection and support of 
our own Government to the ing^piohs inventor. ^ 

Mr. Hardy exhibitek} tltne«-piece for determining very small 
portions of time. It shkw</d' th^ x^lh part of a second of time. 
M. Patton (nephew of the Celebrated lireguet) exhibited abo a 
new species of chronometer^ which) by means of a mechanical 
contrivance annexed to the seconds hand, marked on the dial- 
plate the fractional part of a second i thereby affording to ob- 
servers an opportunity of registering, during an observation, the 
precise moment at which any phaenomenoii may occur. — Mr. Ro- 
binson likewise exhibited hia micrometer with two fixed spidei 
lines, and on^ moveable line: which for cficonomy and accuracy 
is worthy th^ attention of every practical astronomer. 

The Society adjourned, for the summer recess^ tiU Friday, 
November Sin. 

ROYAL ACADEMY Of SCIENCES OF PARtS. 

At the sitting of tliis Academy on the 7th of January, 
M. G. St. Hilaire read a paper entitled ‘‘ Observations on dif- 
ferent encephalic parts found in human monsters reputed to be 
without the brain, add named after this hypothesis Anecepbales.* 
M. Desmarets read a memoir « On the Crustaceous Fossils.” 
M. Ampere, one On the rotation of a Magnet, which only turns 
upon its axis by the action of a metallic wire joining the two 
extremitiesof a Voltaic pile,*^ a phaenomenon which Mr. Faraday 
had ill vain attempted to produce. On the 14th of January 
M. Fourier read a memoir ** On the general principles of 
braic Analysis.” M. Brongniart the younger read a paper upon 
the classification and the distribution of vegetable Fossils m 
general.” M. G. St* Hilaire, a Memoir ^ sur les voles diges- 
tives des monstres accphales.” On the 22d, M. Gaetano 
read a paper “ On azote, caibon, and hydrogen, rendered solid 
by the means of oxide of iron ; with a bottle containing a ^^ci- 
<rf th* »ub»tanee.’' M. G. St. Hiltire read a mefneflj 
tWiW*WnaT nntritfoii of the fcetiis, and on ite grrat 
WMf IWf ihtWrfnal Vratrition in adult onimBls. M. C a^W, Wd 

in <eries, and on the integrMion of dlpreu^ 
dfe the 28th M. Laugier preaelfted a 
of'jutenas, and an extinct ww read froroawimw 
M: Rrtttd on the Pyrenees. M Delambie gnVe h verbal ad- 
Godht'df the iiew'pln*t of the translations of M. Halma. , 
<VAl. 59. No. 290. June 1822. 3 M Vrizei 
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Prizes proposed ly the French Royal Academy of Sciences for 

1 823 * 

In Physics. — The origin of animal heat is not established in 
an incontestable manner, and philosophers are still divided in 
opinion on the subject, notwithstanding its great importance to 
the progress of physiology. 

The Academy offers a gold medal of the value of 3000 francs, 
to be awarded in the Public Sitting of the year 1823, for the 
best Treatise founded on actual experiments. On the causes, 
whether chemical or physiological, of Animal Heat ? It is par- 
ticularly desired to know exactly the degree of heat emitted 
by a healthy animal in a given time, and the carbonic acid which 
it produces in respiration ; and what proportion such heat bears 
to that produced by the combustion of carbon in the formation 
of the same quantity of carbonic acid. The Essays to be trans- 
mitted to the Secretariat of the Institute before the 1st of Janu- 
ary 1823. 

In Mathematics,— The Academy, persuaded that the theory 
of Heat is one of the most interesting objects to which mathe- 
matics can be applied, propose the following rpicstion for a 
Prize to be awarded in March 1824. 

1. What is the density, as proved by experiments, which li- 
quids, especially mercury, water, alcohol, and sulphuric ether, 
acquire, by degrees of compression equivalent to the weight of 
so many atmospheres ? 

2. How to measure the effects of the heat produced by these 
compressions ? 

The Prize to be a gold medal of the value of 3000 francs. 
The Essays to be transmitted before the 1st of January 1824. 

Prizes founded ly M. Alhumbkrt. 

The late M. AIhunibert having bequeathed an annuity of 300 
francs to be employed in promoting the sciences and arts, the 
King has authorized the Academies of Sciences and Fine Arts to 
distribute alternatively every year a Prize of that value. 

The Academy proposes the following subject for the competi- 
tion of this year — 

To compare anatomically the structure of a fish and that of 
a reptile; the two species to be chosen by the competitors. 

Prize of Experimental Physiology founded hyM.de 
Montyon. 

The Prize a gold medal of the value of 89.5 francs, for the 
work, printed or in MS., which shall appear to have contributed 
most to the progress of experimental physiology, — To be sent 
to the Secretariat of the Institution before the Ist of January 
1823. . 


Prize 
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Prize in Mechanics founded by M. de Montyon. 

To the person who shall have shown the greatest merit in in- 
venting or in improving instruments useful to the progress of 
agriculture, mechanical arts, and sciences, a gold medal of the 
value of 1500 francs. 

The prize will only be given to machines the description and 
the plans or models of which, sufficiently detailed, shall have been 
submitted to the Academy, either separately, or in some printed 
work transmitted to the Academy* 

SOCIETY OP MEDICINE AT PARIS. 

This Society has offered two prizes for 1S22 and 1823, for 
tJic best paper on the following subjects On the symptoms, 
tiic causes, and the treatment of the malady known by the 
name of the cerebral or hydrocephalic fever. 2. The morbid 
alterations of vvhicb traces are found in the abdominal viscera, 
sue they the cause or effect, or the complication of these dis- 
eases ? 


ASIATIC MUSEUM AT ST. PErEESBURG. 

His EKcellency the President of tl»e Imperial Academy of 
Sciences at Petersburg,, has ordered all the researches and re- 
sources of Eastern learning, that can be obtained, to be collected 
together, and placed in one of the rooms of the Academical Mu- 
seum. He has by these means formed an Asiatic Museum, which 
has been enriched by Imperial liberality with a new collection of 
Oriental MSS., and, in other branches, by presents from indi- 
viduals, forming now one of the most useful and remarkable col- 
lections in the Academical Museum. It has been arranged in 
three newly- erected rooms, and Contains: 

I. Oriented monuments and antiquities: I. A large collection 
of Mohammedan coins, divided into 28 classes ; a complete ca- 
talogue of which is now in the press, and of which a particular 
account will shortly be given. 2. A collection of other Oriental 
coins, such as Chinese, Japanese, Hebrew, Sassanide, and Indian. 
3.*Other Oriental antiquities, as stones (bricks) with Persepoli- 
tan inscriptions ; and vessels with Arabic inscriptions. 

II. A very fine cqHection of Arabian, Persian, and Turkish 
MSS., arranged according to their different departments and 
languages: as poeins^; grammars j mathematical, historical, phi- 
los6phica4 physreal, and theological MSS. 

III. A ridh collection of Chinese, Manshurian, and Jafmnese 
iVlSS., likewise arranged according to langui^es and subjects; 
to which' kre added Chinese sketches and drawings. 

IV. A very rare collection of Mongol, Cal muck, and Tibetian 

3 M 2 MSS. ; 
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MSS.; also many Mongol prints* a detailefl catalogue of which 
will be published* to satisfy the curiosity of the public. 

V. An Oriental library} or a collection of Oriental MSS. 
relative to literature and information} which inay^ furnish the 
learned with sufficient means to obtain a knowledge of the coun* 
tries of the East. — New Monthly Mag. 


XCV. Intelligence and Miscellaneous Articles, 

KTHIOPS MINERAL* 

Dr.Taddbi recommends the following piocess for the prepa- 
ration of cthiops mineral* as being one which effects the com- 
bination immediately* and in a more perfect manner than that 
generally employed. Put one part of sulphurct of potash into 
a mortar* with three or four parts of running mercury ; triturate 
together* adding a little water by degrees* until the whole is re- 
duced to a homogeneous black paste; then add flowers of sul- 
phur in equal quantity to the mercury employed* and mix the 
whole by a short trituration. Then w&ah the whole ; and Alter 
with repeated portions of water* till all the alkaline sqlphurct is 
lemoved. Ethiops thus prepare is not of the black colour of 
that obtained by simple trituration* but it is a more perfect com- 
bination. Dr. Taddei says* that the addition of a little sulphu- 
ret of potassa to the mixture of sulphur and mercury docs not 
do away with a long trituration* but that, proceeding as above* 
the substance is prepared instantly . — Giornak di Fisica. 


NEW METHOD OF MANUFACTURING SALTPETRE. 

M. Baffi* the celebrated chemist* a native of Pergola* has re- 
c^ved from the Viceroy of Egypt a present of 100*000 crowns 
and the title of Bey* for liaving discovered a method of pro- 
ducing saltpetre without the assistance of fire* by mere heat of 
the sun. Previous to this* every hqndred weight of saltpetre 
cost the Viceioy ten crowns* which is reduced to one crown by 
the new method. The manufeptory erected bv M. Baffi in the 
great square of Memphis* has ftirnished lyitiim the last year 
3580 cwt. of saltpetre. An Egyptii;n c«yt. is the a^me as |he 
English. 


Gi^s FROM COAL TAR. 

It has been found* by experiment* that the coi|l-tnr liquor* 
which is sometimes considered as waste hy those who make gns* 
if mixed with dry saw-dust* exhausted logwood* oi fustic* to the 
coUbiiitciicc of paste* and allowed to reipaiii till the water has 
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drained oiF 9-^2 cwt. of the mass being put into the retort instead 
of coal will produce more gas, and be less offensive than the 
same quantity of canal coaU This process will probably be found 
very convenient in some circumstances for the consumption of 
the tar produced by the distillation of coal in gas-works. — 
Journal of Seteme. - 

CAPACITY OF THB GASES FOR CALORIC. 

J. H. Mallet, secretary to the Academy of Lyons, announces, as 
the result of some well contrived experiments, which he has pub- 
lished, that at the same temperature the particles of different 
gases arc at C((ual distances ; that their molecules have different 
volumes ; and that the quantity of caloric which a gas can ad* 
iiiit depends on the space which separates the molecules. 


OK WATBR-CEI4ENT8, MORTAR, AND LIMB. 

The following particulars are extracted from the work of M. 
L. J. Vicfit on this subject. 

Limestones vary greatly in quality. Those which approach 
to marble in purity, or consist almost entirely of carbonate of 
lime, are called rich ; those on the contrary are called meagre^ 
which cpiitcTiii notable portions of sand or silex, alumine and iron. 
The former when burned^ slacked, and made into paste, will re- 
tain their softness for ages under water, or excluded from the air; 
but exposed to the air, they contract a remarkable hardness by 
the double effect of desiccation, and union with the carbonic acid 
of the atmosphere. They even become susceptible of a beautiful 
polish. 

But the meagre limestones, in general, treated in the same 
manner, if kept under water, harden in a few days, and at length 
form a kind of freestone which could be acted upon or broken 
only by the pickaxe. Exposed to the air, it acquires a crumbly 
consistence, and will never admit of polish* From this circum- 
stance, the lime which possesses the quality last mentioned is 
called hydraulic lime. But some of the meagre limestones are 
unfit for hydraulic purposes, especially those which contain large 
particles of silcj;. 

Puaszolanas are either natural or artificial. The natural is 
found in situations which have been acted upon by subterraneous 
heat. 'Fhey all consist of silpx, alumine, oxide of iron, and a 
little lime, the properties of which vary greatly. Silex is always 
the predominating ingredient ; the lime and iron are sometimes, 
though rarely, wanting. The scoria of forges and furnaces, bro- 
ken {iottery, ami pulverized brick or tile, are artificial substances 
analogous to puzzolauas. 

There is one clas's of puzzolauas which dissolve readily in sul- 
phuric 
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phiiric acid, and abandon the silex, which immediately .subsides. 
Others resist the action of this acid. 

If we mix in various proportions, very rich lime slacked in the 
usual way, with sand alone, or with piizzolana which resists the 
action of sulphuric acid, we obtain a mortar, which, placed under 
pure water, remains always soft, or acquires, after a long time, 
only a feeble consistence. The same mortar exposed to the air, 
soon hardens by drying, hut is always easily broken or pulverized. 

But if the same experiment is made with a puzzolana readily 
aflected and decomposed by sulphuric acid, a mortar is obtained, 
which soon sets under water, and becomes gradually harder, but 
in air it does not acquire any great resistance in consequence of 
its drying too rapidly. 

Hydraulic lime presents phenomena nearly the reverse. That 
is to say, it furnishes good mortar when combiiu'd with .sand 
alone, or with puzzolana unaffected by acids, whilst very unsa- 
tisfactory results are obtained by employing it with substances 
which unite well with rich or pure lime. 

Since the (]ua)ity of natural hydraulic lime depends only on 
the presence of a certain quantity of clay or argill combined by 
heat u4th calcareous matter, it is natural to suppose that in 
mixing clay in suitable proportions with a rich slacked lime, and 
submitting' the mixture to heat, the same result might be ob« 
tained. Experiments made upon a large scale, and in various 
places, have confirmed this opinion so fully, that it is now 
possible to fabricate almost every where, and at a very moderate 
price, artificial lime superior to the natural. 


JtLECTRO-MAGNETlC EXPERIMENT. 

The discovery of M. Zamboni concerning the electricity pro- 
duced by the contact of a single solid conductor with a single fluid 
conductor has been confirmed by Professor Oersted of Copenha- 
gen, who thus expresses himself iti a letter on the subject: 

You know that stich experiments are extremely delicate ; 
they seem to have been repeated only by Mr. Eiman, and this 
celebrated and ingenious philosopher complains much of the ir- 
regularities which the experiments present. I have found in the 
electro-magnetic muhiplier, invented by Schwciggcr, a mode of 
making these expciiiociits with the greatest ease. I take two 
plates of zinc, of different breadthsf one for example* 3 lines 
broad, the other I j ; I pI'Acc them in a diluted acid, and I make, 
n coinmiinicatioii Iwtweeii each of them and one of the extre- 
mities of the metallic wire of the multiplier. The action is thus 
rendered very seinible. dder plate assumes in this galvanic < 

arc the phtce of the co|q)er, tV *iarrower:that of the zinc. Wlien 
wc take two plates which aic perfectly equal, and utiach them 

to 
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to the extremities of the multiplying wire, we obtain no eflfect, 
if we plunge l)oth plates at once into the liquid ; but if we im- 
merse one before the other, that which has come the last into 
contact acts as a less oxidable metal . — Journal of Science^ 
No. 25. 

RUSSIAN KMBASSY TO HUCHAftlA. 

The Russsian embassy sent in 1820 to Bucharia, after crossing, 
ill 7‘2 days, the Kirgese Desert (Steppe), where it suffered many 
hardships, especially for want of water, reached Bucharia on the 
20th of December 1820. They found Bucharia to be a very 
fruitful and well cultivated country, with two millions and a half 
of inhabitants. The trade with Russia amounts to twenty mil- 
ions of rubles. — The embassy set out on its return to Orenhurgh 
oil the 23d of March 1821, and arrived there safely in fifty-live 
da \^. — Asiatic JoursiaL 


ANTfQUITIKS. 

A monastic seal, in perfect preservation, was found last No- 
vember ill a potatoe field called Low Gartlr, near Langrick on 
the Ouse. It is of mixed or bell -metal, 2j inches long, of an oval 
shape, pointed at the ends, and pierced through the shaft : the 
inscription is 8igillxjm Fraternitatis mokastkrii ukatb 
MARIB DB Hayi.es.^^ Ill the centre, on a ground of flowers, is 
the figure of a man, clothed in a monkish stole, bare-headed 
and shorn, standing on an elevation of three steps ; holding in 
his right hand a globe surmounted by a cross, and in his left 
a staff or sceptre spreading into three rods or branches at the 
top. Although found within a short distance of Drax Alihey, 
which was sometimes called also Heilham, and possessed a iicigh- 
houriiig estate named Hales, it €*annot be referred to that foiiii- 
datioii, which ivas a Priory dedicated to St. Nicholas ; neither 
does it appear to belong to Hales Owen Abbey, but to the mi- 
tred Cistercian Abbey of Hayles in Gloucestershire, which was 
founded by Richard Earl of Cornwall and King of the Romans, 
in 12-16, at the expense of 10,000 marks, and dedicated to the 
Virgin. How it came into Yorkshire must he mere conjecture, 
as there was no connexton between the two ostahlishnieiits. 

Komb. — On the 7th of February, a Colnmlmrium^ in perfect 
preservation, with beautiful paintings aiul 2(K) inscriptions, was 
discovered in the Vigna Rufliut on the Via Noiiientana. Among 
the fiiscriptions, one only belongs to a person of the age of eighty* 
{Fiiit Annas Friends have scratched their iianm on 

the monument, which therefore furnish a remarkable addition to 
the specimens of Roman runtiiiig hand. The proprietor mews 
to leave the whole as it li'as found, afid to build a shed over it* 


PUFF 
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PUFF ADDBR« 

The venom of this reptile is said to be very fatal, taking effect 
so rapidly as to leave the person who has the misfortune to be 
bitten, no chance of saving his life but by instantly cutting out 
the flesh surrounding the wound. Although,” says Mr. Bur- 
chell, I have often met with this serpent, yet, liappiiy, no op* 
portunity occurred of witnessing the cdnse(}uences of its bite $ 
but from the universal dread in which it U held, 1 have no doubt 
of its being one of the most venomous of Southern Africa. There 
ia a peculiarity which renders it more dangerous, and which 
ought to be known by every person liable to fall in with it. Un- 
like the generality of snakes, which make a spring, or dart for- 
ward, when irritated, the Puff Adder, it is said, throws itself 
backward; so that those who should be ignorant of this fact 
would place themselves in the very direction of death, while 
imagining that by so doing they were escaping the danger. The 
natives, by keeping always in front, are enabled to destroy it 
without much risk.” One taken by Mr. B. measured in the 
thickest part seven inches in circumference, and three feet seven 
inches in length ; and, by its disproportionate thickness, may 
easily be distinguished from all the others of this country. 
have,” says he, *^seen one about four feet and a half long, which, 
probably, is the greatest size it ever attains. The general co- 
lour is a dusky brown, but varied with black and cream-coloured 
transverse stripes, in shapes of which it is not easy to convey an 
idea by mere description.” 

CURIOUS INSTINCT OF THB COMMON HOG {SuS Scrofa, LinU.). 

It is customary with farmers who reside in the thinly settled 
tracts of the United States, to suffer their hogs to run at large. 
These animals feed upon acorns, which are very abundant in our 
extensive forests, and in this situation they often become wild 
and ferocious. A gentleman of my aeqtiaiiitance, while travel- 
ling some years ago through the wilds of Vermont, perceived at 
a little distance before him a herd of swine, and his attention 
was arrested by the agitation they exhibited. He quickly per- 
ceived a number of young pigs in the centre of the herd, and that 
the hogs were arranged about them in a conical figure, having 
their heads all turned outwards. At the apex of tliis singular 
cone, a huge boar had placed himself, who, from his size, seemed 
to be the master of the herd. The traveller tiow observed that 
a famished wolf was attempting by various manoeuvres to seize 
one of the pigs in the middle; but wherever he made an attack, 
the huge boar at the apex of the cone presented himself— the 
bogs dexterously arranging themselves on each side of him, so 

as 
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as to preserve the position of defence just mentioned. The at- 
tention of the traveller was for a moment withdrawn, and, upon 
turning to view the combatants, he was surprised to find the 
herd of swine dispersed, and the wolf no longer to be seen. On 
riding up to the spot, the wolf w»as discovered dead on the ground, 
a rent being made in his side, more than a foot in length ; — the 
boar having, no doubt, seized a favourable opportunity, and 
with a sudden plunge dispatched his adversary with his formidable 
tusks. 

It is a little remarkable that the ancient Romans, among the 
various methods they devised for drawing up their armies in bat- 
tle, had one exactly resembling the position assumed by the 
swine above mentioned. The mode of attack they called the 
Cuneus^ or Caput porcinum,-—Silliman*s Jour nal^ Jan. 1822. 


LiTsus nature:. 

At a place called Keene, in the United States of America, in 
April last a remarkable calf was taken from a heifer owned by a 
Mr. D. Clark, having no less than eight legs, two bodies, one" 
head, three tails, and a large trunk (as the account states) niea- 
Igdng three feet ! Its skin is undergoing a partial dressing, when 
to be stuffed in its true and perfect shape, and exhibited for 
the gratification of the public. 

Mr. Ambidge, of Stowell Paik, near Korthleach, has now 
amongst his fine flock of sheep, a lamb with three shoulders and 
five legs; it is, though of so extraordinary a form, now doing 
well, and likely to live. 


NATURAL CURIOSITY. 

At Fawley,near Stanswood Mill, in the New Forest, is a floating 
island, upwards of two acres in extent, covered with trees of alder 
and willow, situate in a large piece of water called Pondhead, 
which was detached from the land during a high wind which oc- 
curred on Shrove Tuesday in 1781; it has continued floating 
since that time, and being shifted by the wind in its various di- 
rections, it is sometimes close to the road, and at other times a 
distance from it. 

ORNITHOLOGY. 

Shrewsbury, May 12, 1822. 

Among the many interesting subjects which still remain open 
for research, is that of the natural history of Birds. Amongst 
others the Siskin (the Fringilla Spinus, of Linnaeus ; Tauti, 
of BufFoii) is peculiarly worthy of our remark. This little bird 
was seen in the early part of April, hopping from twig to twig 
in the gardens of Dr. Butler and Mr. Johnson, of the Flash. Its 
length is nearly five inches ; bill white; eyes black ; top of the 
Vol. 59. No. 290. June 1 822. 3 N head 
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head and throat black ; over each eye a pale yellow streak ; back 
of the neck and the back yellowish olive, faintly marked with 
dusky streaks down the inidddle of each feather ; rump yellow ; 
under parts of a pale green; palest on the breast; thighs gray, 
marked with dusky streaks ; greater wing coverts of a pale yel- 
lowish green, and tipped with black ; quills dusky, faintly edged 
with yellow ; the outer web of each at the base is of a fine pale 
yellow, forming, when the wing is closed, an irregular bar of that 
colour across it; the tail is forked, the middle feathers black, 
with faint edges, the outer ones of a bright yellow, with black 
tip ; the legs pale brown ; claws nearly white. 

BufFon observes that flights of these birds are only seen once 
in five or six years. They are not known to breed in this island, 
nor is it said from whence they come over to us. They are called 
Aberdeomes in the neighbourhood of London. 

Yarmouth, May 26. 

The nidification in this country of the Pny us Ptarvikus has 
long been a subject of doubt with ornithologists : this season has 
brought the hidden subject to light through the exertions and 
perseverance of that indefatigable naturalist and bird- preserver, 
Mr. W. D. Ayers: the nest was placed about eighteen inches 
from the surface of the water, and composed principally of de- 
cayed summits of Arundo PhragmiliSy and other aquatic plants ; 
it was supported by a number of plants, curiously entwined, 
forming a very permanent support. 


NEW COMET. 

A new comet was seen by M. Pons (of Marlia) on the 14 th of 
May, in the constellation Auriga, Its course was northerly, and 
when last seen was near d Auriges. It was equal to a star of 
the 4th magnitude : and it is somewhat singular that it has not 
yet been seen in this country. In fact, we cannot learn that it 
has yet been seen by any one except the original discoverer. It 
may be proper to add that this comet is not the one which was 
expected to appear this year, as it is going in a contrary di- 
rection. 

The Journal des Debals of the 20th May gives the following : 
— M. Gainbort jun., Adjunct Astronomer at Marseilles, disco- 
vered on Che 1 2th inst. a new comet in the vicinity of the 
Second Star of Taurus, This comet was perceived yesterday at 
the Royal Observatory in this city (Paris), and the result of the 
observations which were made, sliowed that at forty minutes pkst 
ten o'clock it lead about 87 ^ degrees of right ascension, and 
36 degrees of boreal declension. The comet is at present in- 
visible Co the naked eye ; its nucleus is small and brilliant ; its 
atmosphere of little extent, and its tail scarcely perceptible.^* 

; / , NEW 
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NEW COMPASS. 

Mr. William Clark, a messenger in Chatham Dock-yard, ha» 
invented a mariner’s compass on an entirely new principle. 
The needle consists of four arms or poles, placed at right angles, 
and uniting in one common centre. The two northern poles are 
secured to the N.W. and N.E. and the two southern poles 
to the S.E. and S.W. points of the card, which places the 
four cardinal points right between the angles of the needle, 
and allows the card to point north and south as heretofore, the 
cards now in use answering the purpose. This compass has 
been tried under different circumstances, and, as far as can be 
ascertained by the experiments already made, is allowed to pos- 
sess the princi))les of polarity and stability beyond that of any 
compass now in use. 


NKVVT,Y INVENTED MUSKETS. 

[From the Nevv York Ex'cning Post of April lO.j 
A curious invention in fire-arms has lately been accomplished 
by an ingenious mechanic of this place, by the name of Isaiah 
Jennings ; and in point of importance, both for public and private 
use, it is probably not equalled by any invention of the present age. 
It is a single barrel and lock, stocked in the usual manner, and 
is perfectly simple, safe, and convenient. The numher of charges 
may be extended to fifteen or even twenty— each charge being 
under as complete controul as a single charge in an ordinary 
gun ; and may be fired in the space of two seconds to a charge, 
or at longer intervals, at the option of the possessor, with the 
same accuracy and force as any other gun. The )}rinciple can be 
applied to any musket, rifle, fowling piece, or pistol, and can be 
made to fire from two to twelve times, without adding any thing 
to the incumbrance of the piece, except five or six ounces to its 
weight. Thus the soldier is put in possession of a gun, out of 
which he can throw twelve or fifteen charges at his enemy, at the 
commencement of an engagement, as fast «as he can cock and 
pull trigger, and be left in possession of a simple gun, to load 
and fire single charges like any other gun, with the advantage of 
its priming itself." The cavalry may be furnished with liolster 
pistols containing five or six charges, which can be used on horse- 
backi with the same convenience as ordinary pistols. The navy 
can be furnished with muskets for marines in close engagements, 
and boarding pistols, unequalled by any thing in naval warfare. 
In defending a breach, the power of ten men is- conc.entrated in 
one ; and in arming our small garrisons on the Indian frontiers, 
their power might be increased fourfold at an inconsiderable ex- 
pense. And as a defence against the pirates that now throng our 
neighbouring waters, two or three of these guns, on board a 
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merchant vessel, in the hands of skilful marksmen, would be able 
to cut off a whole boat’s crew before they could succeed in board- 
ing a vessel. 

As a sporting or hunting gun, its advantages arc not less im- 
portant. It enables the sportsman to meet a flock with twice 
the advantage of a double barrel gun, without any of its incum- 
brances, ami it enables the hunter to meet his game in any emer- 
gency. This gun has been shown to many officers of our army 
and navy, and has been highly approved of, and indeed no one 
who has seen a fair trial of its powers has ever been able to And 
an objection to it. 


PRESERVATION PROM LIGHTNING. 

Sir H. Davy, in his fourth lecture at the Royal Institution, 
recommends the following means of escaping the electric fluid 
during a thunder-storm. He observed that in countries where 
thunder-storms arc frequent and violent, a walking-cane might 
be fitted with a steel or iron rod to draw out at each end, one of 
which might he stuck into the ground, and the other end elevated 
eight or nine feet above the surface. The person who appre- 
hends danger should fix the cane and lie down a few yards from 
it. By this simple apparatus, the lightning descends down the 
wire into the earth, and secures him from injury. 


EGYFIIAN AMIQUITiES. 

A considerable addition has lately been made to the Antiquities 
deposited in the British Museum from Thebes, Memphis, and 
pther parts of Egypt. They are dispersed for the present in dif- 
ferent parts of the Museum till provision can be made for , their 
proper arrangement. There are in a room below the building, a 
Typlionic statue imperfect, in as much as the right elbow and 
both the feet are wanting, holding the lotus stem in full blossom : 
icmains of an elliptical globe crown the head. — A piece of rough 
Egyptian or Ethiopian marble, apparently part of a frieze, co- 
vered over on one surface with hieroglyphics in the running-hand ^ 
of that character. — A portion of a frieze of a temple (red gra- 
nite), its interior or projecting underside with figures in high re- 
lief, among which a vessel brim full of water, dropping its con- 
tents, being super-charged with abundance ; exterior surface co- 
vered with linear symbols. — Remains of a colossal female statue, 
in white lime-stone or marble, including the bust to middJ,^ of 
waist. A leaf of lotus ornaments her forehead ; beautiful work- 
manship, and finely expressive of Ethiopian beauty.— A figure 
in Egyptian lime-stone, or white coarse marble, representing a 
body swathed for rest, or for a funeral. — A lower portion, con- 
taining the leg'i, of a red granite statue,- -A piece of yellow 

maibic. 



Lgyplian Antiquities. *469 

marble^ apparently from age, which seems to have constituted 
one of the sides of a votive altar, with a portion of three diminu- 
tive naked figures, in basso relievo, carved in a square on its 
surface, imperfect from being broken. Some Coptic characters 
inscribed,-— Remains of a male colossal statue from the head to 
the bottom of the thorax. The root of lotus ornaments the fore- 
head.— A remnant of pedestal of a statue, with remainsyof left 
foot, finely executed in red marble, or a very fine silicious 
stone : border inscribed with hieroglyphics. — A head of a finely 
carved female statue of large proportion. — ^The trunk of a fe- 
male figure, delicately proportioned, apparently the produce of 
a Greek chisel. 

In a small court behind the chief building, and by the side of 
the Athenian Gallery, there are fifteen remnants of female Tv- 
phonic statues, all charged with stems of the blowing lotus in 
the one hand, and having in the other hand the Ta7i or Nilo- 
meter, of nearly as many different proportions, and quite dissi- 
ipilar as to remaining portions of the figure.— Two Egyptian or 
Ethiopic Graces {Charities), with cither of them alternately 
having thrown their hands and arms behind the shoulders of its 
fellow (in red granite). — A re<l granite head of an Egyptian 
youth. — Remnant of a very large colossal head, perhaps a por- 
tion of a statue : the face is about four feet long by three broad, 
and its members proportionate, and delicately beautiful. — An- 
other colossal head of same material. — Four remnants of clustered 
columns, each formed of eight smaller ditto, like the pipes of an 
organ, cnsculptured with hieroglyphics. And various other rem- 
nants too numerous to describe. 

In the Entrance Hall there arc two statues of male Typhons, 
sitting on thrones, with Tau in left hand, which their knees sup- 
port; heads crowned with elliptical globes (black granite). — An 
immense colossal head of nearly the same proportion with that 
already described, of singular beauty (red granite). — A female 
statue'of ordinary proportion, with the head of a Jupiter Ammon 
upon her knees ; her throne has many hieroglyphics (lime-stone 
apparently is the material of which it is made.)— An Ethiopian 
head of large proportion, beautiful countenance (white marble). 
An Egyptian sorceress, in a crouching attitude, sitting upon her 
heels ;* her mantle covered with symbols, or hieroglyphical figures 
(basalt). — A considerable circular vessel, about three inches deep, 
border inscribed with symbolical characters.— A considerable 
sited Egyptian (red granite) coffin, with its usual lid, having a 
carved resemblance of the person whom it contained, covered 
with hieroglyphics, very imperfect from the effect of weather. 
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EARTHQUAKE AT ZANTE. 

At the time when the desolating earthquake that occurred in 
Zantc in the end of 1820 took place, a remarkable circum-* 
stance was observed just preceding the shock. Three or four 
minutes before, there was seen at the distance of two miles from 
the point or promontory of Geraca, which is to the S.E. of the 
island, a kind of meteor burning and almost swimming on the 
sea, and which continued luminous five or s\k minutes. At the 
distance from whicli it was seen, it seemed to be five or six feet 
in diameter. Could this be hydrogen gas emanating from some 
volcanic submarine cavern, and which issuing out of the water 
in an aeriform column, sought to come in contact with tlie elec- 
tricity of the atmosphere ? This gas taking fire, continued to 
burn till the inflammable matter was consumed. — Edin, Phil. 
Joum, vi, 22. 


CANAL STEAM NAVIGATION. 

With a view to the introduction of steam vessels on canals, a 
very interesting experiment was made in the Union Canal at 
Edinburgh, on June 22, at two o’clock, with a large boat 
2vS feet long, constructed with an internal movement upon the 
principle of a model invented hy Mr. Wight, and exhibited to a 
General Meeting of the Higliland Society of Scotland in the 
month of January last. A Committee appointed for the purpose 
by the Directors of the Highland Society attended to witness the 
experiment, and the Chairman and most of the members of the 
Union Canal Company were also present. The boat had twenty- 
six persons on board ; and although drawing fifteen inches of 
water, she w’as propelled by only four men at the ra^ of between 
four and five miles an hour, while the agitation of the water, 
being confined entirely to the centre of the canal, was observed 
to subside long before it reached the banks, and consc({uently ob- 
viating its hitherto destructive tendency in washing them into 
the canal.-— 


IRON STEAM BOATS. 

An iron steam boat has recently made a voyage from London 
to Rouen in 55 hours, and then proceeded to Paris. This we 
believe is the first attempt made to traverse the ocean ixt^a 
vessel composed of any material but wood. 

Tlie enterprise has proved decidedly successful. Thus we 
have a direct communication open between the two great capitals 
of Europe, and \vl^ich is performed in a shorter time than is taken 
by the stoutest .Merchantman to sail to Rouen only.— Not the 

slightest 
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slightest accident occMirred during the voyage, nor could the peo- 
ple on board discover any difference in the movement of the 
vessel from that of the strongest vessel that navigates the seas. 

The Tyne Mercury mentions a new iron boat having been 
launched at Newcastle, thirty-one feet in length, which draws 
only two inches of water. 


LIST OF PATENTS FOR NEW INVENTIONS. 

To Henry Septimus Hyde Wollaston, of Clapton, Middlesex, 
for a bolt or fastening particularly applicable as a night bolt.-— 
Dated 4th June 1822. — 2 months allowed to enrol specification. 

To William Huxham, of Exeter, iron-founder, for improve- 
ments ill the construction of roofs. — 4th June. — 6 months. 

1 o Henry Colebank, of Broughton Furness in the parish of 
Kirkby Ircleth, Lancashire, tallow-chandler^ for a new and use- 
ful engine lately constructed by him, and now in his possession, 
for the purpose of cutting, twisting, and spreading of wick used 
in the making of candles, by which a great saving of manual la- 
bour is accomplished. — 4th June, — 2 months. 

To John Barton, Deputy Comptroller of the Mint, for a cer- 
tain process for the application of prismatic colours to the sur- 
face of steel and other metals, and using the same in the manu- 
facture of various ornaments, which he conceives will be of great 
public utility. — 4th June— 2 months. 

To James Frost, of Finchley, Middlesex, builder, for a new 
cement or artificial stone, which invention he believes will be of 
general benefit and advantage. — llth June. —2 months. 

To William Felthain, of Ludgate Hill, stove-maker and fur- 
nishing ironmonger, for certain improvements on shower baths. 
— 13th .Tune. — 6 months. 

To Denny Gardner, of Edmund-place, Aldersgate-strect, Mid- 
dlesex, manufacturer, for a stay particularly applicable to sup- 
porting the body under spinal weakness, and correcting deformity 
of shape. — 13th June. — 2 months. 

To Joseph Wass, of Sea Wharf, Ashover, Derbyshire, mill- 
wright and lead-smclter, for an improvement which prevents the 
ill effects to vegetation and animal life that have hitherto been 
occasioned by noxious fumes and particles that arise from smelt- 
ing or calcining lead ore and other pernicious minerals. — 15th 
June*— ^ months* 
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METEOROLOGICAL TABLB^ 

By Mr. Cary, op the Strand. 


Di'iys of 
Month. 

1622. 

1 L hei niomcter. 

Height of 
the Oiiiom. 
lachtb. 

Weather. 

-- i 

w = 

ai 

c2 

03 

o 

c 

I*: 

May 27 

55 

65 j 

55 

30-14 

Fair 

28 

55 

69 

60 

•25 

Fair 

S9 

60 

72 

60 

•28 

Fair 

30 

59 

70 

61 

•35 

Fair 

31 

Cl 

74 

62 

•38 

Fair 

June 1 

63 

76 

62 

•23 

Fair 

2 

62 

75 

60 i 

•28 

Fair 

3 

60 

75 

68 

•29 

j Fair 

4 

62 

SO 

61 

•23 

Fair 

5 

6i 

78 

65 

•24 

Fair 

6 

66 

76 

64 

•21 

Fair 

7 

60 

73 

55 

•21 

Fair 

8 

54 

73 

63 

•17 

Fair 

0 \ 

64 

79 

69 

29*97 

Fair 

10 1 

67 

84 

68 

30-01 

Thunder in the 

u 

66 

76 

62 

•17 

Fair [evening 

12 

62 

69 

55 

•24 

Fair 

13 

o6 

■69 

60 

•24 

! Fair 

14 

62 

77 

67 

29-92 

Fair 

15 

66 

70 

56 

•73 

Thunder-storm 

10 

56 

67 

55 

•96 

Fair 

17 

57 

66 

55 

30-25 

Fair 

18 

57 

69 

59 

•21 

Fair 

19 

60 

75 

60 

29-97 

Fair 

20 

59 

64 

55 

30 08 

Fair 

21 

55 

65 

55 

•22 

Fail- 

22 

55 

74 

60 

•14 

Fair 

23 

59 

74 

1 63 

•06 

Fair 

24 

60 

73 

[ 66 

•10 

Showers 

25 

64 

77 

1 66 

•15 

Fair 

2fi 

66 

77 

66 

•04 

Fair 


N.B. Tbe B 4 rometer*s height is taken at one o’clock. 


MtiViium in our Iasi Nunfher. 

Page SBSt line 81 (of the Xietter) article Caoutchouc, /or with wch power, /Ic. 
rtaU witli anch picccft Mr. Moore says he has made air-balloons. 



C ^3 ] 


INDEX TO VOL. LIX. 


jfi CADEHICAL Society, Lower Loir, 

141 

AirofUes, 67^ 235 

Acettc At ulf combined with alcohol, 451 
Afntth Geography of, 301,313 
Ai^ru ulture. IVIodcs of, 253, 377 
Atkin on India rubber, 268 

and acetic and combined, 451 
Algibra. Newton P. on, 48, IIC; on 
Newton’s Article on, 179 

Algol, On the Star, 36 

Ampere's Elcciro-magnelic appar. 433 
Animal Hint, a prize question, 458 
Antiquities, 4$ i, 468 

Apjile Trees, Old, To rebtore, 309 
Applies, Golden Pippin, 229 

Asiatic Muvum, St Petersburg, 459 
Aittonoimcal Nolices, 28, 36, 97, 182, 
213, 263, 265 
Adronamicat Socitty, 56, 143, 221, 302, 
385, 455 

Atmosjiherit Phenomena, 277, 314 

Baily on Jupiter’a Satellites, 263; on 
fixing a Transit Instrument, 281; 
his Astron. Tables analysed, 35.1 
JRaUy on determining IziUtude, 445 
Eailoto's Electro-magnetic Exper. 2H 
Barometric tndicaliam in Ceylon, .386 
Barometru Obsirvations, 70 

Bnriul on Platinum, Palladium, Rho- 
dium, Iri^um, and Osmium, 171 
Jhfigrap^, 316 

Bluifl, Prmting Press for the, 310 
Block tm, Taywr on, 417 

Blow Pifie Apjtaratus, on 168, 251 

Boa Constrictor, they seen in the Island 
of St. Vincent, 2.30 

Boiling Sjmngs of Iceland, On the, 32 
Books, New, Notices respecting, 54, 151, 
21.3, 293, 981, 451 
Botanical Memoranda, 2.30 

Bouismgnult on combinations of Sili- 
ciugi with Platinum and Steel, 185 
Brands' s analysis Tea, 146 

Bucharia, Embaissyto, 46.3 

Buhr^one of Flintshire, 404 

Burney's Meteorological Journal^ 270 
Odossnter and CalcareouB Spar^ On, 

227 

Cator^ Repul wm, - on, 104 
Caml Boats On propeltfng, 226 
('anal Navigation, 471 

Caoutchouc Bottks, Inibchm of, 263 ; 
on melting 264, 336 

Vol SD. No.290. Jimo 1822. 


Carbon combined with Chlorine, 33, 337 
Carbonate of Ammonia, a perfect prcci* 
pitant for Iron, 87 

Cmbnnate of Lime in water renders it 
limy or alkaline, 146 

Carlisle on the breeding of eels, 109 
Cary's metoorol. tables, 80, 160, 243, 
320, 400, 472 
Cast Iron, On, 189 

Caterpillar, On the Gooseberry, 435 
Citvrn in Iludgilburn Mine, 62 

Cedcr of Lebanon, A quciy, 59 
Ceres, Ephcmciis of, 90 

Cetflon Ldciary &tciely, 386 

Chlorine, On compounds of, 33, 397 
Chlorine awl Carbon, New compounds 
of, S3, S37 

Clitonne and Hydrogen, Explosion of, 

148 

Chrome, On compounds of, 127, 242 
CiC ( ! 0 iUustr.ited, 3 

Circle, Quadrature of tlie, 61 ; Utring 
on the, 102 

Clarkt, Edward Daniel, LL*D. Bio* 
graphical Sketch of, 317 

ClocK>’wnrk, American, 64 

Clouet's jnrocess far jiroducing cast Steel, 
On, 188 

Coal Cos, On, 461 

Coat Mine. Explosion in, 61 

Cochrane the Traveller, 892 

Coffee, Colour from, 58 

Comets, New, 466 

Comimss, A new construction of, 467 
Compass Needle. On best steel for, 859 
Com, Tndwn. On culture of. 111 
Currents in Ocean, SIS, 397 

Curwi n on draining of land, 424 
Cutting Imlrumenlf, On setting, 119 
DalKm on caibonate of hinc in water, 

146 

2>ai;v(Dr.) on saltpetre and gunpowder 
of Ceylon, 415 

Dasw (E.) on action of Iodine on oils, 
208 

Damon oji embanking land, 416 
Deaf and Dufub* American asylum 
for, 234 

Didillaiuinfrotn grain. Oil, 279 
Draining Cusiren on, 424 

Drrnrier's nsm m presettlng'dbjcets of 
Natural IBfttflim 150 

DubrutfakUs 02Vl^l}aaon,&c. 979 
Edf^ M<^^tltMte(u»ity ofthe, 243 



I N D 


L \ 


47 1 

Farth^uah s 2 H, 398 

Jth. On breeding of, 109 

I ifpt. Discos trith in, 397 

Lgypluifi Anliquitui in But. Hub.,22*» 

468 

Vsiypttan Obtltd* Inscription on, 60 
LUctncUyy Mi dual On, 287 

Lh Uro niagrultc Lrptrimtntit 241, 43J 
FUctro^Magtutism, 462 

Embanking vf I and, 416 

English llusbandiift compared with 
bcotch, 253 

Ephenuris of VesU, Pallas, Corea and 
Juno, 28 

Ethiops 3/i/icra/. Taddci’s process for, 

460 

Faraday on compound of chlorine and 
carbon, &c. 33, 337 

Farey on Idealities of Fossil Slu Us, 

321 

Fi rmentafton On, 279 

Fvre. Method of kindling, in Sandu leh 
Islands, 2 i i 

Ftsh and Eiptiits» A prut question, 

158 

Floating Idand, 465 

Floiver^nds ^ Trees,. On passing 
tlirough the wood, 3 

Forchhammer on Volcanic Emption, 

4JH 

Forster (T.) Re» »iasby, on the Vin- 
ter, 153; on early Spnng, 212 
Forster (B* Mf)nn India rubber, 263, 

336 

Fowls, Localities ui, 321 

French InsfUule, 303 

FruU Trees Oi I* ect injurious to, 139 
J luL Preparation of, 309 

Galvanic FtflagiaiorM Han’s, 113 
Cos Coal On, 461 

Gas Resenotr. Kaplosipn of, ,221 
Gases. Capacity of, tor caloric, 461 
Cay Lussac on chrome and sulph aud, 

241 

Gtnlian Root, On, 58 

Geographical Eiscoverus, 392, SO*? 

Otology, 293 

Geometry, On parallel lines in, 161 
Golden Ft^iptn, On cultivating, 229 
Gooseberry Catetpdlar, On tlie| 485 
Gram, Distillation from, ^9 

Gram /m, Taylor on, 417 

Crooby on Maskelyne^ 36 Stars, 37, 
97 , Question to, 50; answer to ques* 
tion, 120 

Green A new, 59; anoUier, 

145 

GrouveUe on eompomiii of Chrome, 

127 

Gnvpowdet, Manufacturing of, al 

Cijltm, 


Ilail, On lormation of, 93 

Hail S'orm, i.xtraordinary, 235 

Ilalkin Mountain, On liuhr Mont, tsLt, 
of, 401 

JlansUin on Magnetism, 24K 

Hat t *s Gall nnu Vi flttgratoi , 113 

Hare on ealorihe repulsion, 104 

Haney* s Analysis ot Baily’a Tables, 

3»3 

/fi a/, a msterial substance, 104 

Htat, A pri/c question, 458 

Heda. Liuption of, 313, 428 

HtnJiel (J. F W.) on sipurating iron 
from uthci metals, 86 

Huiojyphus of Soiitli bea Isl'iiuls, 

305 

Ho^, Instinct of the, 464 

Modes of, 253, 377 

Hydropkobm, Cuie of, in the Lkraiiie, 

223 

Ibbit^m (Mrs ) on \egt table PIijsio- 
logv, 3, on absurdity ot burying 
Meeds and >oung crops ns manure, 
81 , on Perspiration ot Plants, 21 1 
Inland On Boiling Springs of, 82 
Inland, Vinter 182 1-2 in, 113, vol- 


c inic eruption in, 428 

India Rubber, On, 263, 3 36 

Indian Corn, On culture of, 1 1 1 
In nts on Solar Lchpsc ot 18L6, 162 

InAtmct of the Hog, 46 1 

lodint. On, 57 

loiitm. Action of, on Oils, 203 

Indiunit Pun, to pioetiic, 171 

lion On separating tioin ollici me- 
tals, 8f> 

hts, blatu of, ill Brit. Miis, ^25 
Jiedd on planting Vines, 1<.2 

Juno, Ivplienierisof, 31 

JupUc) % ball lilies, Lclipses of, 26 3 
Ivny on llon/ont'il Kefi action, 90, 
** Person li abuse” ot, 149 

Ivory's lie ply to Apologj in Quarterly 
Journal, 16, on pal^el lines, 161 
Kaltr on Cf>inpjss Necoie, 350 

Kuld on Naphthaline, K 

Aht/c found in the heart of a Tree ,15] 
Kmgkt on Culture o' Pear Tree, 269 
iMTnfiyns Italua, On the, 67 

JjoMude, JIaily on dctei mining, 445 


Lewnud Socittus, 56, 14 3, 801, 385,4 5 5 
Lenon's Safety Blowpipe apparatus, 
168, 231 


IMilmng, Guard against, 468 

jJme and Mmtar, On, 461 

Linen, Bleaching ot, 1 18 

Lvsards of Casbau, 314 

hmus Natum, ^ 465 

Magmtism, Observations on, M > 
Manby on SoutU-tca Islanders, fp'i 
MarJ^ Lleetru-UMgiiilic appar 1 \ > 



INDEX. 


Jitashhfnc's SO Stars, ILA. of, 37, 97 
Malting irom T>i>ha latifolia, t!83 
Mithnnicsm K prire question, 459 
Mindian, Measurement of, in Russia, 

2S5 

Mtriflutn Circle* Reichcnbnch*s, 44 
MitfU. A supjioscd 228 

Milcorolapi/, 70, 15 J, 159, 239, 270, 
320, 400, 472 
Mrifor\, 67, 399 

MilUr on use of phosphoric acid in 
JiundicG, 110 

Mitl-StmcK, On I Iintdiuc, 404 

Mine if Hnd^ilhurn. C ivern in, 62 
Moon. Luminous speck on dark part 
of, 299 

MiHtn\ apparatus to restore respira- 
tion, 169, 574 

Morur's account of Tabriz Marble, 413 
Mill tar mid Cements. On, 461 

Mortar and J lifu . On, 461 

Mountain. Disappearance of a, 67 
VotuUain^i Ac visible from llumbUs 
Moor. Altitude of, 1 K') 

Mini at/* On Boiling Springs, 32; on 
Temperature of Uoonis, 51 ; on In- 
dian Com, 1 11 , on Flame, 118, on 
Apparatus for suspended Respira- 
tion, 180, 374; on Blow pipe, 251 
Mu6k ts. Impiovcd, 467 

Mnpht/iahiu . Kidd on, 8 

!Stfituial JlNory. iNlotu ta in, 100, 314 
Natuial Uidort/. On pi cscrving objects 
of, 150 

Nautical Almanack. Lirorsin, 151 
Nuiton (1*.) on Algtbia, 48, 117, on 
N.’s article, 170 

VU lor \V.itcIi-\cork, 150 

Action of Iodine on, ‘H)S 

{hminnif Pu/c, to procure, 171 

i^iUttdium, Pmif to procure, 171 
Piillas. Fphcineris of, '’0 

Puntoiiaph, On Graduation of, 101 
pataUiI J iium Oil Tlitory of, 161 
Pat alt/m, CotccI hy Ligiitning, 287 
Pah «/9, 68, 1 52, 2 56, 319, 509 , 471 

Piar Pict On culture of, 269 

PeicMonne of Carbon, 337 

Pi 1 1 ^at turn Ponds of Persia, 413 
PbcHonunon. A singiilarh beautiful, 

187 

PhiUtps on compound of chlorine and 
carbon, **3 

Phosphouc And. Use of, in Jaundice, 

no 

Pht/uidogt/, Coni/tarntive* On, 305, 3^9 
P/antu, On Pcrspiiation of, 24 5 
IHnlinum, Pure, to procure, 171 ; com- 
bination of, with >Silitiiim, 185 
r*/myillii trated, 3 

Pjhm^, Vi gf titbit. Remedy foif 305 


475 

Pole Slat, On determining latitude 


*>y» 445 

Pidyhnlite. On, 55 

Populaliin of United Kingdom, 237 

Potulum Clap of riiiitshire, 404 

Printing Press for the blind, 310 

7Via Unestvm^, 458 

Prolothlonde of Carbon, 347 

Puff Addir, On the, 464 

Qumhaturc if the circle effected, 64 

Qunime, to prepare, 147 

Peade on Hijraction, 200 

Rfiaitiori. Rcade on, 200 

Rif ruction, horizontal. On, 90 

Reguliis. Occultation of, 151 

Riicheiibaclfs incrichan circle, 44 

Rtijnraiwn, suspended. Apparatus to 
rc stole, 169, 180, 374 

Rhodium, Pure, to procure, 171 

Rhubarb. On, 59 

Rock^ dangtious, at Ceylon, 121 


Riigel on animal physiology, 305, 389 
Royal Acadimp if Sciences, Paris, 457 

458 

Royal Acad, of Scic^iuet, Toulouse, 142 
Royal Itiolog, Sot. Cornwall, S02 

Royal Soiicip, 1 13, 217, SOI, 385, 455 
Royal Society if Medicine, Marseilles, 

141 

Riisuan Giograph* ^ fovcAes, 392 
Snlisbioys Matting, , . 288 

Stilf/tchi, how prepared in Ceylon, 41 5 
Bift/Ktri, On Manufacture ^f, 460 

Scoti h Husbandt t, c onqiared with Eng- 
hsh, 251 

Siolt on huAOondry, 253 

Si a. Encroachment^ of, 311 

fka. Luminous apinaiancc of, 157 
Shelh, ro%ul. Localities of, 32 1 
Short hand witUng* On, 21 

Siluium (’omhination of, with Pla 
tmiim; and in steel, 185 

SdlunanoM Hare’s Galvan. Dcflagrator, 

113 

Smiltmg f Tin Ori^. On, 417 

m Wheal. On preventing, 228 
Snake. On fascination of, 66 

Soculy if Medtiine, P.iris, 459 

Sw It ty if Stteiiii < and Ails, Metz, 141 
Solnr Rihpsi* if Nop. Mi'ib. On, 182 
StnUh^Sta JdaniUrs, all fiom one stock, 

.305 

S/tenci on insect injurious to frurt tiees, 

439 

Sphen. Uttingonthe, 102 

Si/uare. Utting on the, 102 

Shtnhnlite. On, ^ 57 

Sulphui ic Chromo combined 

with, 242 

SitsiKiidcd R^f^tion. Ap{iaratus to 
j»>lore, ^ 169, 180, 374 



m 


1 N D E X, 


Tabriz Marble, Frocluctioii oft 4l3 


Taylor on smcltinj^ tin ores, 417 

Tea, Analysis of, 146 

Xemperalureutf Jtoimis, Murray on, 51 
Thunder, Guard against, 46$ 

Tin Ores, On sinvltiug, 417 

Tobacco, Green colour firom, 145 


2Wi*s Hydrostatic blowpipe. On, 168, 

251 

Transit instrument. On fixing, 281 
Triangle, Equilateral, Utting on, 102 
T^onometrical Survey, 6$, ISO 

Trigonometrical otteratums in Yorksimi:, 
1:K), 190 

Yaccmutim, Hiompson’s theory of, 

150 

Vaedne JSstabUshment, Report from, 

124 

Vegetable poisons. Remedy for, 305 
Vegetable i%^ogy. Mrs. Ibbctson on,S 
Vau^elin, on combinatioA of acetic 
acid ami alcohol, 451 


Vesta, Ephemcris of, £9 

Vesuvius, Eruption of, SIO 

Vines, Improved method of plant- 
ing, 122 

Volcanos, 310,313,428 

Voreton*s preparation of Quinine, 147 
Upington on short Iiand, 2 1 

Utting on the’ circle, sphere, square, 
and a, 102 

Ward on tlie moon, 290 

Water Cements, On, 461 

Weather, Prognostics of, 277, 386 
WUlkh's green colour, 145 

1821-2. On, 153,212 
Wood, Flower-buds pass tbruugli, 3 ; 

on growth of, • 59 

WooUgar on the Pantograph, 401 
" 309 


Wfig/U on a dangerc^ rock at Ceylon, 
121 ; on barometer at Ceylon, 386 
ITorkshire, Geology of, 293 

Young and Eird*s Geology, 293 






I'uh lO. 









